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Abstract
Objectives: To evaluate the impact of the NIOSH training on sleep quality scores, determine the
association between intention to perform sleep improvement strategies and sleep quality, and
identify strategies, barriers, and facilitators for implementation among night nurse shift workers.
Methods: A pre-test and post-test design was used. Data were collected electronically between
September 2020 and February 2021 before and after online intervention (NIOSH training).
Participants who met the inclusion criteria were night shift nurses who worked full time in a
hospital setting in the midwestern and southern United States (N = 42). After screening for risk
of sleep apnea, 32 participants were retained and from these five submitted training certificates
and completed the post-test.
Results: Most nurses reported baseline PSQI scores indicating sleep deficiency and high
intention to perform strategies learned in the training. All who completed the training rated the
training favorably and identified strategies implemented as a result of the training as well as
barriers and facilitators to implementation. The impact of the training on PSQI post-training
scores and the relationship between intention to perform strategies scores and baseline PSQI
scores were not statistically significant.
Conclusion: Night nurses experience sleep deficiency that can impact health and work
performance. Online training may help to improve awareness and lead to the implementation of
strategies to minimize risks. The study underlines the importance of supporting sleep health and
provides foundational knowledge on the impact of the NIOSH training.
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Chapter 1: Introduction
Nurses in the United States have experienced health disparities in nearly every health
indicator including sleep (Healthy Nurse Healthy Nation [HNHN], n.d.). Only 47% of nurses
reported meeting the current daily sleep recommendation of seven hours for adults, while 78% of
nurses reported experiencing poor sleep quality (HNHN, 2020; McDowall et al., 2017; Watson et
al., 2015). Sleep deficiency is known for its negative impact on decision-making and health
outcomes, yet remains one of the most under-addressed health needs in nurse shift workers
(Caruso et al., 2017; HNHN, 2020; Hui & Grandner, 2015; Redeker et al., 2019; Watson et al.,
2015). Moreover, nurses who work on night or rotating shifts are at a higher risk for
experiencing sleep deficiency due to changes in the sleep-wake cycle, work schedules, individual
characteristics, and poor sleep hygiene behaviors (Booker et al., 2020; McDowall et al., 2017).
Sleep deficiency in night shift workers has been associated with multiple adverse outcomes to
nurses’ health and wellbeing, their families, patients, employers, and society (Caruso et al.,
2017).
Research has linked sleep deficiency in night shift workers to a variety of conditions
affecting nurses’ physical and emotional health, leading to increased safety risk for their patients
and the public. Nurse shift workers experienced an increased risk for all-cause mortality,
cardiovascular disease mortality, type 2 diabetes, and rectal cancer (Gu et al., 2015, Shan et al.,
2018; Papantoniou et al., 2018). Psychosocial negative consequences of sleep deficiency
included mood changes or depression, ineffective communication, and impaired judgement
(Books et al., 2017; Caruso et al, 2017). Tired nurses showed a greater risk for lower work
performance, lower quality of patient care, increased workplace errors, increased absenteeism,
increased health care costs, and increased risk for accidents on the road (Hui & Grandner, 2015;
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Caruso et al., 2017; Redeker et al., 2019; Stimpfel et al., 2020). Thus, supporting initiatives to
address this complex hazard, improve nurses’ health and wellbeing, and ensure safe patient care
is critical to minimize risks (Caruso et al., 2017). This scholarly project sought to educate nurse
night shift workers about the impact of sleep for overall health and provide strategies to improve
rest and reduce risks associated with sleep deficiency (National Institute for Occupational Safety
and Health [NIOSH], 2020).
Background and Significance
The origin of shift work dates to the 16th century when Catholic nuns worked in shifts
throughout the night and day to care for the sick. The forerunner institutions of today’s hospitals
used shift work to care for the sick, the homeless, and the orphans in the early 19 th century
(Morelock, n.d.). Most nurses today in the hospital setting work in 10 to 12-hour shifts to provide
continuous patient care (Dias & Dawson, 2020; U. S. Bureau of Labor Statistics, 2021). Nurses
who worked night shifts experienced an increased morbidity and mortality risks (Gu et al.,
2015). Other risks associated with night shift work included impaired work performance and
decreased quality of care provided that puts patients at an increased safety risk (Books et al.,
2017; Caruso et al, 2017; Stimpfel et al., 2020). Despite the health and safety risks associated
with sleep deficiency, many healthcare workers do not understand the impact of sleep deficiency
or strategies to reduce risks (Caruso et al., 2017). However, global and national initiatives have
been created to support the nursing workforce and to specifically address sleep deficiency.
The World Health Organization (WHO) and the American Nurses Association (ANA)
have developed strategies to support nurses’ health and performance. The WHO designated 2020
as the year of the nurse and the nurse midwife and advocated for investment in the nursing
workforce through nursing education, employment, and retention (WHO, 2020a; WHO, 2020b).
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In a combined WHO and ANA initiative, nurses were challenged to promote changes that result
in better health for all people (ANA, n.d.-a). Yet, recent reports showed that nurses themselves
experienced multiple health disparities (HNHN, 2020). Thus, strategies are needed to promote
not only the wellbeing of the population but also within the nursing community. In May of 2017,
the ANA launched the HNHN initiative to address critical needs and minimize disparities in
physical activity, nutrition, rest, safety, and quality of life. Sleep outcomes were addressed in the
strategies that targeted rest. The most recent report showed that more than 183,000 participants
and 550 partner organizations across the nation have joined this initiative (HNHN, 2020).
However, most nurses continue to report sleep deficiency.
The NIOSH is another national organization that developed an evidence-based training to
support sleep among nurse shift workers. This training was used as an intervention in this
scholarly project to provide education about sleep topics and strategies to reduce risk and
improve rest in the home and work environment (NIOSH, 2020). The relevance for this type of
training has increased during the COVID-19 pandemic since nurses at the front line need optimal
immune systems. Whereas sleep deprivation alters immunity and leads to increased susceptibility
to infections and immune-related diseases, adequate sleep can help maintain optimal levels of
natural killer cells and enhance the body’s immune response (Mohamed & Özer, 2019; Watson
et al., 2015). Promoting interventions that benefit members of the largest healthcare occupation
in the United States and the world is essential to minimize health and safety risks for nurses and
patients (American Association of Colleges of Nursing [AACN], 2019; Redeker et al., 2019;
WHO, 2020a). Maximizing sleep health among nurses is in the best interest of nurses, patients,
health care employers, and the public (Caruso et al., 2017).
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Problem Statement and Purpose
Nurses who work night shifts experience higher risk for sleep deficiency resulting in a
variety of undesirable outcomes for the nurse, patient, employer, and the public. The importance
of adequate sleep is increased during a time of crisis, such as in the COVID-19 pandemic. Many
healthcare workers lack understanding on the impact of sleep deficiency and strategies to reduce
related risks including increased morbidity and mortality for those who work night shifts and
impaired work performance leading to increased risk for errors. Interventions to reduce risk for
sleep deficiency need to take into consideration the unique challenges and work conditions
nurses often face such as safe staffing, mandatory overtime, and job safety (ANA, n.d.-b; ANA,
n.d.-c; ANA, n.d.-d). The purpose of this scholarly project was to identify the impact of the
NIOSH online training to reduce sleep deficiency among night shift workers.
Clinical Question
This scholarly project addressed the impact of the NIOSH training created to reduce sleep
deficiency among night shift nurses. Thus, the Problem, Intervention, Comparison, Outcome,
and Time (PICOT) question guiding this scholarly project was: In nursing night shift workers
(P), what is the impact of the NIOSH Training (I), compared to before training sleep quality
scores (C), in improving after training sleep quality scores(O), 6 to 12 weeks after interventions
(T)?
The study hypotheses were:
H1 = There is a significant difference in sleep quality scores following NIOSH training
among registered nurses who work 12-hour night shift in a hospital setting.

4

H2 = There is a statistically significant relationship between PSQI scores and the
Intention to Perform Behavior Questionnaire scores among nurses who work 12-hour night shift
in a hospital setting.
Theoretical Framework
Two models and a theory provided the theoretical framework for the Sleep Intervention
Conceptual Framework (see Figure 1): the Integrative Global Framework for Nursing Education
and Practice (IGF), the Transtheoretical Model (TTM), and Ajzen’s Theory of Planned Behavior
(TPB) (Ajzen, 2012; Jones at al., 2017; Krebs et al., 2018).
The Integrative Global Framework for Nursing Education and Practice Model
The Integrative Global Framework (IGF) for Nursing Education and Practice is a faithbased model for nursing education and practice with a whole-person approach (Jones et al.,
2017). Health has physical, emotional, social, and spiritual components that are addressed in the
context of a person’s family, community, and environment. Three core constructs from the
original model were incorporated in the Sleep Intervention Theoretical Framework: caring,
connecting, and empowering. In the original model, these constructs are represented by three
concentric circles with the term Adventist nursing at the core. However, in this scholarly
project’s theoretical framework, person-centered interventions replaced Adventist nursing (see
Figure 1).
The Transtheoretical Model
The TTM describes five stages of behavioral change. Each stage is a period of time with
a set of tasks needed for movement to the next stage (Krebs et al., 2018). In the first stage
(precontemplation), individuals lack awareness about the need to change or have no intention to
change behavior. Interventions should focus on raising awareness for change. In the second stage
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(contemplation), individuals are aware the problem exists but have not made a commitment to
act on this knowledge. Appropriate interventions for this stage help individuals to examine the
pros and cons for change and calls for a commitment. In the next stage (preparation), individuals
have intention to act within 30 days and take steps towards implementing change. Interventions
could include supporting their plan for action. In the action stage, individuals implement changes
to meet their goals. Changes are celebrated, and strategies are adjusted when needed to achieve
continual change. In the final stage (maintenance), a pattern of new behavior is established.
Strategies for this final stage include continual support and accountability to help individuals to
maintain new behavior and prevent relapse (Krebs et al., 2018).
For the purpose of this scholarly project, nurses in the pre-contemplation phase lack
awareness or have no intention to change a behavior affecting sleep. In the contemplation phase,
nurses are considering changing behavior but have not yet committed to the change. In the
preparation or planning stage, individuals have the intention to act within 30 days and start
taking small behavioral steps towards a goal identified to address the problem. Nurses reach the
action phase when they follow through with their commitment to implement change in behavior
or environment to meet one or multiple goals. In the maintenance stage, nurses would
consistently implement strategies to improve sleep for three to nine months and prevent relapse
(Krebs et al., 2018).
Ajzen’s Theory of Planned Behavior
Ajzen’s Theory of Planned Behavior (TPB) proposes that individuals’ intentions to
perform a behavior can predict with high accuracy whether individuals will engage in that
behavior. Thus, the stronger the intention, the more likely one will choose to perform a behavior
(Ajzen, 2012). Intention to change is predicted from other related constructs: (a) attitude towards

6

the behavior, (b) subjective norm, and (c) perceived behavioral control. In this scholarly project,
attitude represents how night shift workers feel about implementing strategies to improve sleep.
Subjective norm is the nurses’ perceived social pressures, support, or approval for performing a
behavior. Perceived behavioral control is the nurses’ perceived ease or difficulty performing the
behavior based on past experiences and anticipated barriers. Finally, nurses’ past behaviors can
offer insight about other internal and external factors that may impact future sleep behaviors
(Ajzen, 2012).
Sleep Intervention Theoretical Framework
A pictorial representation of how the IGF, the TTM, and Ajzen’s TPB were integrated to
this Sleep Intervention Theoretical Framework is included below (see Figure 1). Starting from
the top, the three concentric transparent blue circles include the key constructs drawn from the
IGF for nursing education and practice: caring, connecting, and empowering. These constructs
encapsulate the motivation inspiring the development of this scholarly project addressing sleep
deficiency among nurses through education. At the core of these constructs is the term personcentered interventions representing the importance of using strategies tailored to address nurses’
unique needs. The evidence-based training used in this scholarly project addresses multiple areas
impacting sleep in nurses’ personal and workplace environment. Caring, connecting, and
empowering are demonstrated by a whole person care approach to sleep interventions. The
methodology of this study also reflects these key constructs of the IGF by adherence to ethical
principles of beneficence, nonmaleficence, accountability, veracity, and autonomy.
The TTM represented by the darker blue square boxes identify phases of changes related
to sleep behaviors from the contemplation phase (not thinking about changing sleep habits) to
maintenance (maintaining healthy sleep habits). When nurses received information about the

7

study, they may have been at the pre-contemplation phase of the TTM. Prospective participants
who were in the contemplation phase were offered tools to move to the planning phase. Nurses
who chose to complete the NIOSH training, represented in Figure 1 by the red arrow, have
moved to the planning or action phase. Those who implemented and maintained changes to
improve sleep and reduce risk for three to nine months have reached the maintenance phase.
When applying the TTM to this framework, person-centered interventions should consider a
person’s readiness to change.
Figure 1
Sleep Intervention Theoretical Framework Graphic
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Finally, the constructs of Ajzen’s TPB are represented by the green squares of Figure 1.
According to this theory, nurses’ intentions to change sleep behavior are informed by how they
feel about that behavior, their perception of how supportive their environment is towards the
change, and their perceived self-efficacy to implement changes. Additionally, participants’ past
sleep behaviors provided additional insight about other factors impacting this behavior
independently from the intention to change. This study explores the relationship between sleep
quality and the intention to change behavior. Overall, the two models and theory used in this
framework support a whole person approach to sleep strategies and take into consideration where
nurses are in the change process and the multiple factors impacting sleep behaviors.
Definition of Terms
This section describes how terms are used in this scholarly project.
Nurse Shift Worker(s)
Nurse shift workers are individuals who work beyond the usual nine to five workdays
(Barger et al., 2018). The term encompasses nurses who work 12-hour night shifts on a full-time
schedule (nurse night shift workers) and nurses who work day shifts that are longer than 8 hours
(long hour workers) (NIOSH, 2020). In this study population, the focus will be on nurse night
shift workers.
Adequate Sleep
Adequate sleep includes sleep quantity (seven to nine hours for adults), quality (minimal
or no sleep disturbance or delays), and regularity. A person who experiences adequate sleep feels
rested, alert, and can demonstrate vigilant attention in the performance of mental and
psychomotor tasks. Adequate sleep is characterized by a global Pittsburg Sleep Quality
Inventory (PSQI) score of 5 points or less (Buysse et al., 1989; Watson et a., 2015).
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Sleep Deficiency
Sleep deficiency encompasses a variety of signs and symptoms associated with
inadequate sleep quantity and quality. This term includes disruption in the timing of sleep, sleep
duration below the recommended hours, untreated sleep disorders, and disturbances that affect
sleep quality. Sleep deficiency is characterized by a global PSQI score greater than 5 points
(Buysse, 1989; Caruso et al., 2017; Watson et al., 2015).
Tired Nurse
Tired nurse describes nurses who experience sleep deficiency. Signs and symptoms
include fatigue, drowsiness, and sleepiness that impairs judgement. The physical and cognitive
impairment resulting from sleep deficiency may lead to higher risk for errors that endanger
patients and the public (Caruso et al., 2017).
Positive Obstructive Sleep Apnea (OSA) Screening
A positive screening for OSA is achieved when participants answered yes to two or more
questions of the STOP questionnaire (Chung et al., 2008; Appendix D). Participants that
screened positive on the STOP questionnaire were excluded from this study.
Sleep Hygiene
Sleep hygiene refers to behaviors and habits that facilitate adequate sleep, including
creating an environment that promotes sleep (quiet, proper lighting, temperature); implementing
consistent routine for sleep, meals, and physical activity, exposure to sunlight, avoiding
technology before bed, and other behaviors that affect sleep health such as tobacco, caffeine, and
alcohol consumption, and eating heavy meals close to the bedtime (Itani et al., 2018; Lin et al.,
2018; Suni, 2020).
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Health Behavior Facilitators
Health behavior facilitators include personal, interpersonal, and situational influences that
favorably support healthy behaviors directly or indirectly. They include nurses’ perceived
benefits of performing a behavior; positive support from family, peers, health care providers, and
society for behavior; and personal and workplace environment support for performing the
behavior (Murdaugh et al., 2018, pp.40-44).
Health Behavior Barriers
Health behavior barriers encompass personal, interpersonal, and situational influences
that act as hurdles for nurses to engage in healthy behaviors. These could include (a) mental or
emotional triggers that lead nurses to avoid healthy behavior or change, (b) interpersonal
influences from family, peers, providers, and society; (c) situational or environmental factors
such as home and work environment, competing preferences or interests, and nurses’ perceptions
of lack of options available to support health behavior (Murdaugh et al., 2018, pp. 40-44; Ross et
al., 2019).
Scholarly Project, Project, or Study
The term scholarly project, project, or study will be used interchangeably to refer to this
Doctor of Nursing Practice project.
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Chapter 2: Literature Review
A comprehensive literature search was conducted using the following databases: (a)
Academic Search Complete, (b) CINAHL Complete, (c) Rehabilitation & Sports Medicine
Source, (d) SPORTDiscuss with Full text, (e) Medline Complete, (f) APA PsychArticles, (g)
APA PsycBooks, (h) APA PsycInfo, and (i) APA PsycTests, (j) Education Source. The
following terms were used in this search: education or intervention* AND nurs* AND shift
systems or shiftwork or shift work or night work or working shifts. After eliminating duplicate
entries, 418 articles were retained from the original 590. A total of 15 studies met the inclusion
criteria and were reviewed, eight of which included nursing participants exclusively. Searches
were conducted with the same inclusion criteria to identify articles assessing the impact of the
NIOSH training and Ajzen’s Theory of Planned Behavior (TPB) on nurses. To date, no
publications evaluating the impact of this program have been published. No studies using the
TPB to address sleep with nurse participants were identified. An additional 16 articles discovered
from reference lists were incorporated in this review.
Three concepts that emerged from the literature search were used to organize the main
sections of this review: the impact of sleep deficiency in nurses, strategies to improve sleep
quality, and barriers and facilitators for health behaviors among nurses.
The Impact of Sleep Deficiency in Nurses
Sleep deficiency is known for its negative impact on nurse’s health and work
performance (HNHN, 2020; Hui & Grandner, 2015; Redeker et al., 2019; Stimpfel et al., 2020;
Watson et al., 2015). However, this health indicator is under addressed among nurse shift
workers (Caruso et al., 2017). A prospective cohort study of 74,862 registered nurses (RNs) from
the Nurses’ Health Study (NHS) found a significant association between rotating night shift
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work and all-cause and cardiovascular disease (CVD) mortality in women who worked at night
shift for five years or more compared to women who never worked night shifts (Gu et al., 2015).
This section reviews studies that explored the impact of sleep deficiency on physical and
emotional health of nurses who work night shifts in the U.S.
Night shift work increases the risk for cardiovascular disease. Findings from both NHS
(N = 73,623) and the Nursing Health Study II (NHSII) (N = 115,535) indicated that nurses who
worked night rotating shifts had significantly higher CVD occurrences in both cohorts (Vetter et
al., 2016). CVD occurred at a younger age in the NHSII cohort (34.8 years), compared with the
NHS cohort (54.5 years). Additionally, this study also revealed a decreased risk of CVD for
nurses who stopped shift work. Furthermore, a longitudinal study with 4,760 nurse participants
found that cardiovascular disease biomarkers were negatively altered due to shift work (Johnson
et al., 2020). Rotating nurse shift workers experienced a short-term elevation (between one to
four days) in their high-density lipoprotein (HDL) levels. While median C reactive protein (CRP)
levels did not significantly change due to recent rotating shifts, these levels were higher in nurses
that worked night shifts for longer than one year compared to nurses who never worked rotating
night shifts. The findings in these studies showed that the increased risk was associated with
longer duration and recent history of shift work (Johnson et al., 2020; Vetter et al., 2016).
Night shift work was associated with increased risk for diabetes type 2. Shan et al. (2018)
found a significant association between rotating shift work and diabetes type 2 risk in nurses in a
prospective cohort study with 143,410 participants. The risk was significantly increased when
participants were overweight or obese and engaged in unhealthy lifestyle behaviors such as
smoking, low quality diet, and low physical activity. Similar results between the impact of shift
work and increased diabetes type 2 risk were found in a large study examining UK shift workers’
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health and genetic data (Vetter et al., 2018). Although night rotating shifts increase the risk for
diabetes, a study found that low-risk lifestyle behaviors in nurse shift workers were protective for
diabetes type 2 (Li et. al., 2020). These findings seem to indicate that night shift and unhealthy
habits would increase risk for diabetes, while healthy habits could decrease the risk.
The association between shift work and cancer was mixed. A large prospective cohort
study (N = 74,862) found no significant association between cancer mortality and rotating night
work except for lung cancer (Gu et al., 2015). Findings from studies examining the risk of bowel
and skin cancer revealed that some cancers were elevated in nurses who worked rotating shifts
while other cancers did not show a significant association or had a decreased risk (Devore et al.,
2017; Heckman et al., 2017). Likewise, a large prospective study with shift workers in the
United Kingdom (N = 273,604), demonstrated that shift work had little to no effect on breast
cancer incidence in the general population (Travis et al., 2016). However, data from two
prospective cohort studies, the Nurse Health Study (N = 78,516) and the Nurses’ Health Study II
(N = 114,559), indicated an association between rotating night shift work and breast cancer.
Additionally, time of exposure seemed to play an important role in this association (Wegrzyn et
al., 2017). While older nurses with 30 or more years of shift work did not show a higher risk of
breast cancer in this study, younger nurses with 20 or more years of cumulative night shift work
had a significantly higher than average risk of developing breast cancer. This finding suggested
that young adult exposure to rotating night shift work may have played a role in the significance
of the results.
Furthermore, shift work has been associated with the development of other physical and
psychosocial alterations in nurses who work on permanent or rotating shifts. For example, nurse
shift workers were more likely to experience fatigue or develop shift work disorder (SWD), a
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condition characterized by sleepiness, insomnia, or both (Booker et al., 2020). Although the
findings suggested that many variables impacting sleep were not fully understood, nurses’ sleep
hygiene practices were the only significant factor contributing to higher risk for developing
SWD. Other characteristics of the participants such as Body Mass Index (BMI), marital status,
and caffeine or alcohol intake did not contribute to SWD. Another study with night and day shift
nurses found that long and consecutive shifts increased the prevalence of musculoskeletal
symptoms, impairments for reaction time, errors on reaction time tasks, and balance
performance, independent of shift type (Thompson et al., 2016). The impact of sleep alterations
on nurses’ response time and performance has been identified in previous studies (Watson et al.,
2015).
The last study reviewed for this concept explored the health effects of night shift work on
101 nurses working in hospital settings across the United States (Books et al., 2017). The most
significant health findings included sleep deficiency, fatigue, high risk of family stressors, mood
changes, and depression. However, the results showed a low agreement that night shift work
interfered with social activities. Although participants recognized their higher risk for medical
problems like diabetes and obesity, they reported a higher concern about rotating work schedules
and fatigue than other health effects. The participants in this study perceived that their fatigue
and fatigue-related illnesses were being ignored. Two significant implications from this study
were the importance of education to counter the risk of night shift work and advocacy for better
scheduling practices.
Interventions for Improving Sleep Outcomes for Nurse Shift workers
This section presents studies that implemented strategies to address sleep outcomes in
nurse shift workers, studies that included sleep as part of a comprehensive health program for
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nurses, and studies that ns implemented strategies to address sleep deficiency in a mixed group
of shift workers. These studies are presented in three subsections: complementary therapies and
educational interventions, health and wellbeing programs, and interventions to improve sleep for
nurses and other shift workers.
Complementary Therapies and Educational Interventions
Seven studies addressed interventions used to improve sleep among night nurses who
worked night shifts (see Table 1). Three of the studies were at level II of evidence, two at level
IV, one at level III, and one at level I (Melnyk & Fineout-Overholt, 2005). Most intervention
studies that used integrative therapies such as aromatherapy, yoga, lighting, and acupuncture
were conducted in four countries: China, Iran, Denmark, and the U.S. A scoping review of
interventions used to promote sleep among nurses is also included in this section.
Aromatherapy massage was used in a Randomized Control Trial (RCT) to improve sleep
quality scores among Chinese nurses who worked rotating shifts (N = 50) (Chang et al. 2017).
Demographic characteristics were comparable between groups, and baseline sleep time reported
by participants was below the recommended hours. The results showed that four-week
aromatherapy massage sessions with sweet marjoram (Origanum majorana sweet) essential oil
were effective in improving several dimensions of sleep quality. Areas of improvement included
a decrease in sleep disturbance and improvement of daytime dysfunction in the intervention
group. However, there were no significant differences in the overall PSQI scores between
groups.
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Table 1
Interventions to Improve Sleep for Nursing Shift Workers
Authors
Querstret et al.
(2019)

Study type and
Level a
Systematic scoping
review
Level V

Sleep
Intervention
Type
Review all
interventions

Participants/Country
N = 32 studies (N = 8,619
nurses)
United Kingdom

Zadeh et al. (2018)

RCT
Level II

Electrical
Acupoint
Stimulation

Night Shift nurses (N = 36)
Iran

Griepentrog et al.
(2018)

RCT
Level II

Lighting

Night shift nurses (n = 43)
United States

RCT
Level II

Aromatherapy
massage with
sweet majoram
essential oil

Rotating shift nurses (N = 50)
China

Prospective
intervention
Level III

Lighting

Chang et al. (2017)

Jensen et al. (2016)

Fang & Li. (2015)

RCT
Level II

Yoga

Lee et al. (2014)

Prospective
longitudinal within
subjects’ design
(pilot)
Level IV

Home-based
sleep
enhancement

Scott et al. (2010)

Pre-test post-test
(feasibility)
Level IV

Workplace
Education

Night nurses and nursing
assistants evening and night
shifts
(N = 113)
Denmark
Rotating night and day shift
nurses N = 120
China
Night nurses (N = 21)
United States

Night, day, or evening shift
nurses (n =47)
Country: United States

Note. This table lists interventional studies implemented with nursing participants to improve
sleep outcome. The term Randomized Control Trial was abbreviated as RCT.
a

The level of evidence was rated using Melnyk & Fineout-Overholt (2005) scale.
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Another RCT (N = 120) showed that yoga was effectively used to improve PSQI scores
among female nurse shift workers in China (Fang & Li, 2015). Nurses working on either
rotating, night or day shifts received regular 50-60-minute, coach-facilitated, yoga sessions more
than twice weekly. The measurements were done at baseline and six months after the
participation in the yoga sessions, with the Chinese version of the PSQI and the Medical
Worker’s Stress Questionnaire in Chinese. The baseline PSQI score indicated that both control
and intervention groups had sleep deficiency (> 5 points on the PSQI) and the difference
between groups was not significant. The findings revealed that nurses who participated in yoga
sessions improved their sleep quality and work stress compared to the control group. The
demographic data showed that younger nurses with work experience less than five year had
better sleep scores than older nurses who had more than five years’ experience, regardless of the
type of shift, level of education, and marital status.
Electrical acupoint stimulation (TEAS) was another intervention used to improve sleep
quality among Iranian nurses who worked night shifts (Zadeh et al. 2018). In this single-blind
clinical trial, the participants were divided into three groups: (a) an intervention group that
received a five-minute stimulation twice a week for two months in three acupuncture points, (b)
a second group received stimulation in areas other than the three acupuncture points, and (c) a
control group received no stimulation. Both groups that received stimulation intervention showed
significant improvement in sleep quality by the PSQI compared to the control group. However,
the improvement was statistically significant in those that received the stimulation in the threeacupuncture points group compared to those who received it away from the points.
Additionally, two studies examined the effect of lighting on sleep-related outcomes
among nurse shift workers at Intensive Care Units (ICUs) in Denmark and the United States
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(Jensen et al., 2016; Griepentrog et al., 2018). The Danish study examined the effects of
designed dynamic light on nurses’ and nursing assistants’ sleep efficiency, level of melatonin in
saliva, and perceptions of quality of sleep (Jensen et al., 2016). Participants in the intervention
group who had dynamic light exposure reported more effective sleep than the control group who
were exposed to the ordinary institutional lighting. They also reported feeling more rested upon
awakening. However, there was no significant difference in sleep efficiency and melatonin level
between groups (Jensen et al., 2016). The second study tested the impact of the exposure to a 10hour period of high illuminance white light on sleepiness and psychomotor performance,
measured by the Stanford Sleepiness Scale and the Psychomotor Vigilance Test (Griepentrog et
al., 2018). The findings of this randomized crossover clinical trial revealed that sleepiness was
reduced in the intervention group compared to the control group who were exposed to ambient
fluorescent lighting. Nonetheless, despite increased arousal, nurses in the experimental group
committed more psychomotor error.
A pilot study and a feasibility study evaluated the impact of education on nurse shift
workers to improve fatigue and minimize sleep deficiency (Lee et al., 2014; Scott et al., 2010).
Scott et al. (2010) offered a face-to-face program to nurses who worked night and day shift,
whereas Lee et al. (2014) used a home-based program for night shift nurses. Both programs
included education on sleep topics and sleep hygiene strategies. However, Lee at al. (2014) also
incorporated audio materials with guided imagery and breathing techniques. The results
demonstrated that nurses who participated in the face-to-face training significantly improved
sleep quality, duration, alertness and error prevention after the intervention and in a 12-week
follow-up measure. However, most participants’ sleep quality scores were still poor at the 12week measure despite the significant improvement. Compared to a control intervention, the
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home-based training resulted in better sleep quality and less sleep disturbance following the
training in all three self-measures: PSQI, General Sleep Disturbance Scale GSDS, and Standard
Shiftwork Index (SSI) (Lee at al., 2014).
Furthermore, a systematic scoping review examined which interventions to manage sleep
and fatigue have been assessed, the evidence for these interventions, and the measures used to
assess the intervention effectiveness (Querstret et al., 2020). This review found that the literature
on sleep-related fatigue management was fragmented due to the heterogeneity in the
interventions and measures used (N = 32). Several of the studies included in this section were
incorporated into this literature review including the light exposure intervention that still lacks
stronger evidence to support it. This study also supports the need for more empirical evidence on
interventions used to improve sleep and manage fatigue among nurses.
Health and Wellbeing Programs for Nurses
Sleep education and strategies to promote adequate sleep have been incorporated into
health and wellbeing programs designed to improve health outcome among nurses. However,
sleep outcomes are often not clearly measured or reported. This section includes a systematic
review of health promotion interventions for nurses and a comprehensive program used to
enhance health among nurses (Sampson et al., 2019; Stanulewicz et al., 2019).
A systematic review of articles published between 2000 and 2018 examined the
effectiveness of interventions to improve health, wellbeing, and job-related outcomes
(Stanulewicz et al., 2019). The publications reviewed (N = 136) included original studies,
randomized controlled trials, and non-randomized controlled trials, with a total of 16,129
participants. The most effective health interventions addressed nutrition, weight, and stress
management. Only three studies, included in an earlier section of this literature review, clearly
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identified interventions used to promote sleep quality among nurses (Chang et al., 2017; Fang &
Li, 2015; Lee et al., 2014). Content related to sleep may have been addressed in other studies but
not measured or reported in the studies reviewed. The authors also found that although a
multimodal approach to health promotion interventions seemed to be more effective, most
interventions used unimodal interventions centered on education.
Sleep education was incorporated in one of the eight sessions of the
MINDBODYSTRONG program used to determine changes in lifestyle behaviors, mental health
outcomes, and job satisfaction in newly licensed RNs (Sampson et al., 2019). This two-group
cluster randomized control trial (n = 47 intervention and n = 42 control) used a sleep diary to
build skills on the topic of sleep, but the results on the impact of the program on sleep outcomes
were not reported. However, the study measured other outcomes associated with sleep such as
stress, anxiety, depression, and job satisfaction. Overall, participants in the intervention group
scored significantly better with moderate to large effects on mental health, healthy lifestyle
beliefs and behaviors, and job satisfaction at three and six months.
Interventions for Improving Sleep for Nurses and other Shift Workers
A systematic review and meta-analysis, a narrative review, and two primary studies
examined the impact of workplace interventions to promote sleep-related outcomes among
nurses and other shift workers (Barger et al., 2018; Redeker et al., 2019; Smith & Wallace, 2016;
Steffen et al., 2015). The studies included in both reviews utilized varied sample sizes, methods,
and interventions used to promote adequate sleep (Barger et al., 2018; Redeker et al., 2019). The
workplace interventions in the primary studies used either a face-to-face (Steffen et al., 2015) or
an email-based intervention (Smith & Wallace, 2016).
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Workplace interventions were found effective to improve sleep deficiency among nurses
and other shift workers. The impact of fatigue training on safety, fatigue, and sleep was
measured on nursing and other emergency shift workers in a systematic review and metaanalysis of 18 studies (Barger et al., 2018). The results showed that training improved patient and
personal safety and reduced stress and burnout despite the variety in duration and type of training
used. Furthermore, a meta-analysis of five studies from the total used in this review (N = 18)
showed that the interventions significantly improved sleep quality measures in the PSQI scores
(Barger et al., 2018). Similarly, findings of the narrative review showed that workplace
interventions can help to improve sleep quality and duration and reduce sleepiness complaint
among nursing and other shift workers (Redeker et al., 2019). The studies were based on selfreported measures and varied in sample size, design, and interventions (N = 60). The most
common interventions were education, health behaviors, and workplace environmental
modification to improve sleep. Examples of personal interventions included relaxation
techniques, napping before or after work, and increased physical activity. Interventions
addressing the work environment included lighting, screening, and referral for sleep disorder
treatment. Their findings suggested a need exists for studies that address the effectiveness of
workplace strategies to improve sleep (Redeker et al., 2019).
An eight-week, email-based intervention was used to promote sleep wellness among
hospital employees and some spouse participants (Smith & Wallace, 2016). The sample was
composed of mostly females with a bachelor’s degree (N = 1,333). Most participants worked day
shifts and less than 10% worked night shifts. The content included sleep hygiene education,
interventions to address specific challenges, and relapse prevention. Overall participants showed
improvement of sleep deficiency and reduced sleep medication usage. Further, most participants
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who completed the PSQI at baseline (n = 520) scored poorly for sleep quality on their overall
score (81.4%) and reported subclinical insomnia (58%). The intervention showed significant
improvement in their PSQI scores, especially for those who scored the lowest at baseline (Smith
& Wallace, 2016).
A single-arm design study was implemented to enhance knowledge about sleep and
insomnia management and improve sleep outcomes among employers and other participants of a
worksite wellness center (Steffen et al., 2015). The program, delivered in eight one-hour face-toface sessions, included components of Cognitive Behavioral Therapy (CBT), sleep hygiene,
complementary therapies, and cognitive restructuring of dysfunctional thoughts about sleep.
Most participants were females who worked day shifts in a hospital setting, but their occupation
was not reported (N = 53). A questionnaire was completed before and after the program to assess
stress level, quality of life, and sleep. The findings demonstrated a significant increase in
knowledge about sleep management and increased ability to deal with sleep problems and stay
asleep. They also reported improved quality of life, increased energy levels, decreased stress
levels, and decreased number of nights with sleep deficiency. Although more rigorous studies
were recommended, these results added support to the role of worksite interventions to promote
healthy sleep.
Health Behavior Among Nurses: Barriers and Facilitators for Change
For the last 19 years in a row, nurses were ranked as the most trusted medical
professionals and were viewed as advocates, educators, and role models for health (ANA, 2020;
Saad, 2020). However, the health behaviors of most nurses in the U.S. often contradict what they
know about health and impact their effectiveness in care, education, and the modeling of health
practices. These behaviors also put nurses at a higher risk for morbidity and mortality (Priano et

23

al., 2018). This section drew on constructs of Ajzen’s TPB to identify related themes in five
studies addressing health behaviors in nurses. The constructs found included those encompassing
nurses’ intention to change (attitude, subject norm and perceived behavior control) and past
behaviors. Barriers and facilitators for engaging in healthy behaviors were also highlighted in the
studies reviewed.
According to the TPB, nurses’ intention to perform a behavior would be influenced by
how they feel about a behavior (attitudes), their perceived support for the behavior (subjective
norm), and their perceived behavioral control (ability to implement behavior). Empirical
evidence has shown that Ajzen’s TPB, one of the theories incorporated to this scholarly project’s
framework, can predict behaviors based on nurses’ intention to change (see Figure 1; Ajzen,
2012). Past behaviors can also add insight about other factors impacting behavioral change.
Although no studies identified in the search used TPB to address sleep or other health behavior
among nurses, two studies that applied this theory to sleep interventions in other populations
offered valuable insights into the articles addressing health behavior in nurses.
A systematic review and a prospective cohort study on healthy behaviors of nurses in the
U. S. examined the impact of past health behaviors on morbidity and mortality (Li et al., 2020;
Priano et al., 2018). The systematic review (N = 13) showed that only 2% of the nurses adhered
to five lifestyle low-risk behaviors: avoiding smoking, eating a proper diet, meeting daily
exercise recommendations, not exceeding recommended alcohol consumption, and maintaining a
healthy weight (Priano et al, 2018). The study primarily explored risks associated with nutrition
and physical activity and discovered that most nurses do not meet the recommendations for
healthy nutrition or activity. Nurses were at a higher risk for cardiovascular disease and lower
health-related quality of life. In contrast, the prospective cohort study with nursing participants
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across the U.S. (38,366) showed the positive impact of five lifestyle behaviors on mortality and
morbidity caused by major chronic diseases (Li et al., 2020). Nurses increased their life
expectancy by approximately 10.7 years for females and 7.6 years for males if they adhered to
the following health behaviors: never smoking, maintaining normal BMI, engaging in moderate
to vigorous physical activity (>30 minutes/day), eating higher diet quality, and drinking alcohol
in moderation. These habits were also associated with better outcome for three chronic illnesses:
cancer, cardiovascular disease, and type 2 diabetes. Although past behaviors alone contributed to
a modest variance in behavior in a study applying TPB to sleep outcomes, in this review and
prospective study, past behaviors were significantly associated to either better or worse outcomes
among nurses (Kor & Mullan, 2011; Priano et al, 2018).
Three other studies confirmed the findings previously reported about nurse’s health
behaviors and illustrate constructs of the TPB that have shown to predict health behavior. Two of
these studies were implemented in the U.S. (Hurley et al., 2018; Ross et al., 2019) and one in
Australia (Heidke et al., 2020). The studies addressed similar health behaviors or indicators
aforementioned: nutrition, activity, smoking, alcohol consumption, and weight. The sample size
varied from 101-804 participants, and the demographics were representative of the larger
workforce despite the limitations reported in the studies. Most nurses did not meet the
recommended guidelines for physical activity, nutrition, and weight. However, alcohol
consumption was below the national average. Participants’ beliefs (attitude) about the
effectiveness of their roles as health educator or role models for health behaviors were impacted
by their level of engagement in healthy habits. These beliefs may impact whether nurses are
willing to provide education about healthy lifestyle (Heidke et al., 2020). On the other hand,
nurses who believed that their own health habits did not impact their health educator role
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reported that their experiences allowed them to better relate to their patients. Despite the
challenges that nurses faced in meeting the health guidelines, they seemed to have been engaged
in their quest for health and were able to identify barriers and facilitators for health behaviors
(Heidke et al., 2020; Hurley et al., 2018).
The most common TPB concept that emerged from these studies showed the influence of
subject norm on nurse’s perceived behavior control (ease to engage) in health behaviors (Heidke
et al., 2020; Hurley et al., 2018; Ross et al., 2019). Their findings suggested that subject norm
can offer positive or negative social pressure (barriers) or support (facilitators) to a health
behavior. These barriers and facilitators impact nurses’ ability to engage in healthy behaviors.
Similarly, when utilizing TPB in interventions to promote sleep outcome, the subject norms and
perceived behavior control constructs have been found to significantly impact sleep behaviors
(Lin et al., 2018). Examples of barriers reported in these studies were the following: (a) lack of
time or overwork -including family commitments, (b) shift work or long hours, (c) fatigue and
lack of sleep, and (d) lack of supportive work environments. Furthermore, the factors
contributing to a perceived lack of support in the work environment were the unavailability of
healthy food options, lack of facilities for exercise, unsupportive peers or leaders, and the
inability to take breaks or leave the unit (Heidke et al., 2020; Hurley et al., 2018; Ross et al.,
2019).
Despite the barriers for health behaviors identified in the studies, nurses also identified
facilitators that positively affected their perceived behavior control such as supportive peers and
leaders and supportive work environment (Ross et al., 2019). Examples of how nurses felt
supported by peers and leaders included recipe exchange, access to healthy snacks, opportunities
to vent frustrations and discuss strategies to improve healthy habits, health competitions, and
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flexible schedules. Although most nurses in this study reported lack of willpower, 20% of
participants expressed that their own motivation was the most significant factor impacting health
behaviors. Nurses’ motivation could serve not only as a facilitator for healthy behaviors but also
influence their attitude towards health behaviors regardless of the challenges imposed by their
environment.
Concepts of the TPB offered a helpful framework to understand some of the factors
impacting intention to perform and implementation of health behavior among nurses. Although
no publications addressing sleep and other health behaviors with nursing participants using this
theory were found, the studies reviewed showed that key constructs of the TPB did emerge. A
better understanding of nurses’ intention to change, past behaviors, and their impact on future
sleep behavior can help to minimize the discrepancy among nurses’ knowledge, beliefs, and their
health practices. Interventions to minimize barriers and enhance facilitators should take into
consideration the unique needs of nurse shift workers.
Synthesis
Inadequate sleep in nurse shift workers negatively impacts their health and may lead to an
increase in morbidity and mortality (Gu et al., 2015; Johnson et al., 2020; Li et al., 2020;
Thompson et al., 2016; Vetter et al., 2016; Vetter et al., 2018). Additionally, night shift nurses
are at a greater risk for sleep deficiency that may result in impaired cognition, reaction time, and
balance, leading to increased errors and accidents (Scott et al., 2010; Thompson et al., 2016;
Caruso et al., 2017). Given the impact of sleep alterations in the largest health care workforce,
studies are needed to build the empirical knowledge of interventions that are effective to
minimize the risk in this population (Querstret et al., 2020). Effective interventions to improve
sleep quality can benefit nurses, patients, employees, and society (Caruso et al., 2017).
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Further, a gap still exists in the knowledge about effective interventions to improve sleep
among nurse night shift workers in the United States. Of the seven intervention studies reviewed,
three were implemented in the United States. The most recent study used lighting to improve
outcomes among night shift nurses (Griepentrog et al., 2018). The other two were a feasibility
and a pilot study evaluating the effectiveness of educational interventions, but both were rated at
a lower level of evidence and published over seven years ago (Lee at al., 2014, Scott et al.,
2010). The other five intervention studies were conducted in other countries and focused on a
variety of complementary therapies (see Table 1). Other studies included in this review with
mixed population showed that education was the most common intervention used to address
sleep- related outcomes. These studies showed that work-place interventions resulted in
improvements in sleep deficiency and other sleep-related outcomes in shift workers (Redeker et
al., 2019; Smith & Wallace, 2016; Steffen et al., 2015).
In response to the need to address sleep outcomes in nurse shift workers, an evidencebased training was launched in 2015 (Caruso et al., 2017; NIOSH, 2020). However, there is no
published study to date, assessing the impact of the NIOSH training for nursing shift workers and
long hours workers.
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Chapter 3: Methodology
This program development scholarly project used an online training intervention that
provided education on strategies to reduce risks and promote adequate sleep among nurses who
worked night shifts (Moran et al., 2020, p. 148; NIOSH, 2020). This chapter outlines the
scholarly project’s purpose and objectives, research questions, and hypotheses. Study design,
sample characteristics, instruments used to collect data, procedures, and plan for statistical
analysis are also described.
Purpose and Objectives
The primary purpose of this scholarly project was to determine if the intervention
(NIOSH training) improved participants’ sleep quality and led to the implementation of
strategies to improve sleep and reduce risk associated with shift work. The secondary purpose of
this study was to identify factors affecting nurses’ sleep behaviors, barriers and facilitators for
change, and how helpful the nurses found the training. Lastly, another purpose of the study was
to contribute to the existing body of knowledge about interventions designed to address sleep
outcomes among nurse shift workers. No previous study to date has evaluated the effectiveness
of the NIOSH training on sleep quality or behaviors impacting sleep of nurse shift workers. The
research questions for this scholarly project were:
What is the impact of the NIOSH training on the PSQI sleep quality scores of registered
nurses who work 12-hour night shifts in a hospital setting?
In registered nurses who work 12-hour night shifts in a hospital setting, is there a
statistically significant relationship between the PSQI post-intervention scores and the Intention
to Perform Behavior Questionnaire scores, considering the PSQI pre-intervention scores?
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What is the perceived impact of the NIOSH training in registered nurses who work 12hour night shifts in a hospital setting evidenced by their response to the Program Evaluation
Questionnaire?
Hypotheses
Two hypotheses emerged from the research questions:
H1 = There is a statistically significant difference in pre and post PSQI scores following
NIOSH training among registered nurses who work 12-hour night shift in a hospital setting.
H2 = There is a statistically significant relationship between PSQI scores and the
Intention to Perform Behavior Questionnaire scores among nurses who work 12-hour night shift
in a hospital setting.
Design
This was a program evaluation scholarly project to assess the impact of the NIOSH
training and intention to change on PSQI scores of night shift registered nurses (RNs) (Moran et
al., 2020, p. 148; NIOSH, 2020). A one group pre-test-post-test quasi-experimental design was
used to determine changes in participants’ PSQI sleep quality baseline scores. The participants’
pre-intervention PSQI scores were matched to post-intervention scores to evaluate any changes.
Intention to Perform Behavior Questionnaire scores were matched to the post-intervention PSQI
scores. Descriptive design was used to analyze data from the follow-up survey.
Setting
This intervention took place primarily in two healthcare networks of hospitals located in
the Midwestern and Southern United States. The Kettering Health Network (KHN) is a nonprofit
organization composed of eight hospitals and 120 outpatient facilities in Southwest Ohio with
approximately 12,000 employees (KHN, n.d.). AdventHealth is a nonprofit organization with

30

nearly 50 hospitals in nine states (AdventHealth, n.d.). Recruiting information was disseminated
to all sites of these organizations. Other recruitment sites were the Southern Adventist University
(SAU) Nursing Alumni Association and the Ohio Nursing Association (ONA).
Sample
This study used a convenience sample approach based on participants’ availability and
willingness to participate in the study between September 2020 and February 2021. The
population of interest included nurses who worked night shifts because of their increased risk for
sleep deficiency, morbidity and mortality, and impaired work performance that is associated with
increased safety risk for patients and the public (Caruso et al., 2017; Li et al., 2020; Hui &
Grandner, 2015; Redeker et al., 2019). All nurses who worked night shifts at KHN or
AdventHealth had the opportunity to participate in the study. Similarly, all members of the ONA
and members of the Nursing Alumni Association who graduated from SAU in the last 20 years
were invited to participate in the study.
The recruitment strategies used included flyers posted in work units and break rooms,
email invitations, face-to-face and virtual staff meetings, and hard copies of flyer content
available for participants to take with them. The recruiting information contained a link and
quick response (QR) code that directed participants to the initial survey through SurveyMonkey.
Only the principal investigator had access to this password-protected platform (SurveyMonkey,
2021). The first page of the initial survey contained the informed consent to which participants
needed to agree to continue in the study
The inclusion criteria for RNs participating in the study were as follows: (a) worked full
time on 12-hour permanent night shift schedule, (b) worked in the hospital setting, and (c)
worked for at least six months in their current unit. The exclusion criteria for participants were as
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follows: (a) did not work as RNs, (b) did not work 12-hour permanent night shifts, (c) did not
work at the same unit for at least six months, (d) had a history of sleep disorders or screened
positive for sleep apnea, and (e) had previously completed the NIOSH training (NIOSH, 2020).
Sample Size Calculation
A priori sample size estimates were calculated to identify the minimal number of
participants to achieve power of at least .80 to detect a change in the PSQI at a two-sided alpha
of 0.05. Power Analysis and Sample Size Software (PASS) was used to perform the calculation
(PASS, 2019). Two sleep intervention studies that used the PSQI as an outcome measure were
used as a reference for sample size calculations (Kaku et al., 2012; Nishinoue et al., 2012).
Although the participants were not nurses, these studies had similarities with this scholarly
project in their pre-test and post-test design and their implementation of a sleep education
intervention. Additionally, the interventions of the referenced studies contained similarities in the
training content such as health education and sleep hygiene strategies. Nishinoue et al. (2012)
excluded participants who had sleep disorders and had a sample size calculation of 29 (37
assuming a 20% drop out rate) whereas Kaku et al. (2012) included only participants with
insomnia and calculated a sample size of 105 (132 assuming a 20% dropout). Both studies used
the same assumptions in their calculations. The target number for recruitment for this scholarly
project was an intermediate number between these two sample size calculations, but closer to the
Kaku et al. (2012) study to be conservative in the power estimation. Therefore, a sample size of
100 was selected and approved by the IRB.
Protection of Human Subjects
This scholarly project received a full review from Southern Adventist University IRB and
an expedited review at KHN Network IRB (Appendix B). The principal investigator completed

32

the required Collaborative Institutional Training Initiative (CITI) training for both SAU and
KHN (Appendix G). Networking with nursing leadership and staff of KHN was established prior
to the IRB submission to ensure that the study procedures were sensitive to the organization’s
culture and support was received for the implementation of this scholarly project. When the
recruitment was expanded, the principal investigator also met with the AdventHealth research
team to seek agreement and collaboration for the implementation of the study. Similarly,
communication and agreement with staff from SAU School of Nursing Alumni Association and
staff from the ONA was sought and granted when recruitment was expanded.
The informed consent for this scholarly project addressed all the requirements of the
SAU IRB (see Appendix C). A revised version of the consent included two suggestions by the
KHN IRB: disclosure of the principal investigator’s relationship with Kettering College, an
institution connected to KHN, and the information of the KHN IRB officer (see Appendix B).
The consent contained the purpose of the study, inclusion and exclusion criteria, and potential
benefits from voluntary participation. Possible risks, expectations from participants, and contact
information for the principal investigator, scholarly project faculty, and IRBs were also included.
Participants provided consent by selecting the Agree option to verify they read the consent and
agreed to participate in the study. Moreover, participants also completed the STOP questionnaire
in the initial survey to verify their eligibility to continue in the study based on their risk for sleep
apnea (see Appendix D for STOP questionnaire). Eligible participants received the information
about the next step of the study whereas participants that were excluded received an email
thanking them for their participation and information about the NIOSH training.
Benefits of participation included the opportunity to receive free self-paced, online
education on evidence-based strategies to support healthy sleep behaviors. Another benefit was
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the ability to apply for free CEUs offered by the CDC. Participants could receive 3.2 CEUs after
completion of Part 1 and Part 2 of the training. A third benefit was to fulfill a desire to contribute
to the body of knowledge on interventions to improve nurse’s sleep outcomes. The potential
risks associated with the participation in the study were minimal. They included the potential to
experience psychological distress related to a video presented in the training and a possible risk
for breach of information. However, the informed consent described the measures implemented
to minimize these risks.
Ethical considerations included the respect for the autonomy of potential and actual
participants in this study. All nurses who were shift workers were invited to participate in the
study voluntarily. Nurses who chose not to participate or drop out of the study would be
respected for their choice. Additionally, nurses who screened positive for sleep apnea on the
STOP questionnaire, excluding them from the study, received a message thanking them for
participation and a link to the NIOSH training. They were also encouraged to discuss sleep
outcomes with their health care provider. Moreover, participants were provided with the
opportunity to ask questions about the study from the principal investigator, IRB personnel, and
SAU faculty assigned to the scholarly project.
Furthermore, participants’ confidentiality and information were protected during and
after data collection. The data was collected through SurveyMonkey, a password-protected
platform using an account created specifically for the study (SurveyMonkey, 2021). Only the
principal investigator had access to the data. Participants were requested to provide a nonwork
email in SurveyMonkey to help to allow matching the data from initial and follow-up
questionnaires. The data was deidentified by assigning a random computer-generated code
before sent to statistician for analysis. The workplace did not have access to the data that was
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stored in a private, password-protected computer. The master list of email and assigned codes
was kept in a locked cabinet and password-protected computer. The informed consent also
disclosed to participants that their data would be kept for 7 years before the data was destroyed
or deleted.
Instruments
This section describes the instruments used to collect data in this study’s initial and
follow-up surveys. Participants completed the initial survey, the NIOSH training, and the followup survey 6-12 weeks after the training. All instruments used were delivered electronically, and
the data collected through the SurveyMonkey platform (SurveyMonkey, 2021).
Initial Survey
This initial survey includes the consent form, demographic questions, the STOP
questionnaire, the PSQI, and the Intention to Perform Behavior Questionnaire (see Appendices
A, C, D, and E). The SurveyMonkey platform estimated that the initial survey completion would
take approximately 20 minutes (SurveyMonkey, 2021).
Demographic Questionnaire. The demographic questions included data about the
participant such as age, marital status, gender, race and ethnicity, highest degree completed, and
work history. Other questions addressed health behaviors and history of conditions associated
with sleep disturbance or deprivation such as diabetes, heart disease, cancer, depression and
musculoskeletal changes. The health behavior questions included fruits and vegetables intake,
caffeine consumption, participants’ perceptions about their weight, and physical activity.
The STOP Questionnaire. The American Society of Anesthesiologists (ASA) granted
permission to use the STOP questionnaire in this scholarly project. The STOP questionnaire is
comprised of four yes or no questions that assess signs and symptoms of sleep apnea, including
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snoring, feeling tired or sleepy during the day, experiencing apnea, and having hypertension.
Several anthropometric measures were included in the original questionnaire (Chung et al.,
2008). However, given the purpose and procedures of this scholarly project, the ASA also
granted permission to exclude anthropometric data typically collected in the clinical setting such
as neck circumference, height, and weight from the questionnaire. A yes response to two or more
questions in the STOP questionnaire indicated that a participant had a high risk for sleep apnea.
Participants who answered yes to two or more questions were excluded.
Chung et al. (2008) found that this questionnaire had a moderately high sensitivity and
positive predictive value (PPV) compared to the Apnea Hypopnea Index (AHI) scores. Further,
their findings also showed that the STOP questionnaire was more sensitive to individuals with
increased risk for sleep apnea and had other clinical characteristic that put them at higher risk for
the condition such as male gender, age older than 50, higher BMI, and neck circumference
(Chung at al., 2008). Because a history of sleep disorder is one of the exclusion criteria in this
study, this questionnaire was added to the initial survey to screen participants for sleep apnea.
Participants who were not eligible to participate in the study received email communication
about it and were encouraged to discuss their sleep outcomes. In this email, the link for the free
NIOSH training was included so individuals who were excluded could participate in the training
if they so choose.
The Pittsburg Sleep Quality Index (PSQI). The PSQI is a valid tool used widely in the
literature to measure sleep quality (Buysse et al., 1989). Sleep quality is the measurable outcome
of interest in this scholarly project seeking to evaluate the impact of the NIOSH training in the
sleep quality of nurse shift workers. The PSQI takes an average of five to ten minutes for
completion (Beaudreau et al., 2013). In this scholarly project, it was used as a pretest and posttest
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measure before and 6-12 weeks after the NIOSH training. Permission to use the PSQI was
granted by the University of Pittsburg (see Appendix A).
The PSQI questionnaire was validated through laboratory polysomnography and is
widely used to measure sleep quality and disturbances in clinical populations (Buysse et al.,
1989). A recent systematic review and meta-analysis of the tool showed strong reliability and
validity demonstrating that this questionnaire has fulfilled its intended purpose (Mollayeva et al.,
2016). This is a self-rated questionnaire that asks participants how often, over a one-month time
interval, they experienced a variety of sleep-related problems on a scale of zero (not during the
past month) to three (three or more times a week). The global PSQI score is a sum of seven
components ranging from 0 to 21. A score greater than five indicates sleep deficiency with a
sensitivity of 89.6% and specificity of 86.5% (kappa = .756, P < 0.001). Thus, this instrument
can distinguish between those who get adequate sleep (good sleepers) and those who experience
sleep deficiency (poor sleepers) (Buysse et al., 1989).
The Intention to Perform Behavior Questionnaire. One of the theories incorporated to
the theoretical framework of this scholarly project was Ajzen’s Theory of Planned Behavior
(TPB) (Ajzen, 2012). Five questions were developed to assess key constructs of the theory using
a sample TPB questionnaire as a guide (Ajzen, n.d.-a; Ajzen, n.d.-b). Four questions addressed
constructs impacting the intention to change sleep behaviors, attitude, subject norm, and
perceived behavior control. An additional question asked participants about past behaviors
related to reducing risk and improving sleep. The TPB suggests that past behaviors were found to
have some impact on the implementation of future behaviors though they did not directly impact
intention to change (Ajzen, 2012; see Appendix E).
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Further, an adjustment to the original seven-point scale to a five-point scale was
implemented to narrow participant’s options. According to the author of this theory, the original
seven-point scale could be adapted when designing new instruments (Ajzen, 2020). A previous
study used a five-point Likert scale to measure constructs of the TPB associated to intention to
change (Lin et al., 2018). Although Lin et al. (2018) did not report the validity score of their
questionnaire, they found that the TPB construct predicted sleep hygiene behaviors measured by
the PSQI and other instruments in the study.
Ajzen (2012, p. 198) established the construct validity of the TPB. Since then, many
studies have confirmed the ability of the theory to predict behavior (Ajzen, n.d.-c). After a draft
of the questionnaire was completed, it was piloted with five RNs. Then, content validity was
established by two separate individuals: an expert in the field who also understood the constructs
of the TPB and a researcher in the field who was not familiar with the theory but was provided
with the definition of each construct. The reviewers agreed that the items matched the constructs
that it was purporting to measure. This validation is recommended before the final version of an
instrument is developed (Ajzen, n.d.-b). A representative sample, of at least 25 or 30 participants
was recommended when seeking to construct a questionnaire to measure beliefs about a behavior
in a population of interest using the TPB (Ajzen, n.d.-b.; Ajzen, 2020).
Follow-up Survey
The data of the initial and follow-up surveys were matched by the email provided in the
surveys. However, the participants’ data was deidentified prior to analysis. The follow-up survey
that included the PSQI and the Program Evaluation Questionnaire for the NIOSH training took
approximately 15 minutes to complete (see Appendix A and F). Three questions specifically
addressed the participants’ perceptions about the program. These questions were adapted from a
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survey used to evaluate a sleep training program for firefighters (Barger et al., 2016; L. Barger
personal communication, April 22, 2020). Additionally, a yes or no question asked participants
to identify if they have made changes as a result of the training. If participants answered yes, a
list of behaviors was provided to allow them to select strategies that they implemented. They also
had the opportunity to add other information that they chose to report that was not listed as an
option in the questionnaire. This question was skipped if participants did not make any changes.
Finally, two additional questions asked participants to identify facilitators (what supported) or
barriers (what hindered) the implementation of the strategies learned. The list of strategies,
potential facilitators, or barriers reflected the content of the NIOSH training.
Study Intervention
This section provides a description of the intervention used in this scholarly project, the
NIOSH Training for nurses on Shift work and Long Work Hours. The first subsection provides a
historical background for the development of the training. The second summarizes the
components of this training and continuing education units available for participants.
History of the NIOSH Training Development
A team of researchers, educators, and subject experts developed the NIOSH training
using the best evidence available on the topic and a rigorous internal and external review process
(C. Caruso, personal communication, March 26, 2020). This training was developed in response
to the recognition of the critical hazards connected to sleep and fatigue issues resulting from shift
work and long work hours (Caruso et al., 2017). Several national organizations recognized the
need for developing educational strategies to increase knowledge and behavioral changes to
reduce sleep deprivation and fatigue related to a demanding work schedule. Examples of
organizations and groups that led this effort are the National Institute of Health (NIH), the
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Institute for Medicine, and the National Occupational Research Agenda (NORA) Long Work
Team (Caruso, et. al., 2006; C. Caruso, personal communication March 26, 2020). Other factors
prompting the development of this training included: (a) need for studies to address concerns
about the risk of shift work, long hour work, and mandatory overtime, (b) risk of patient errors
due to fatigue in nurses and doctors identified by the Institute of Medicine), and (c) advocacy by
professional organizations like the American Nurses Association (ANA), leading to legislation
limit mandatory overtime for nurses (ANA, 2016; C. Caruso, personal communication March 26,
2020). Although over 6,000 have completed the training no study, there has been no publication
to date reporting the impact of the training on sleep outcomes (Caruso & Sarver, 2017).
NIOSH Training Description
The NIOSH Training for Nurses on Shift Work and Long Work Hours was a two-part,
self- paced, online training program currently offered free of charge for those who have access to
the web (NIOSH, 2020). The training provided education about the health and safety risks
associated with shift work and long hours and included strategies that could be implemented in
the personal and the workplace environments to reduce risks. Part 1 provided foundational
knowledge on sleep, circadian rhythm, fatigue, and the reason shift workers and long-hour
workers experience health and safety risks. Part 2 included education about strategies that can be
used to improve personal behaviors and workplace environment to reduce safety risks (NIOSH,
2020). Nurses who completed the training were qualified to receive free continuing education
units (CEUs) hours from the CDC: 1.5 CEUs for Part 1 and 1.7 CEUs for Part 2. Participants
uploaded verification of completion using a SurveyMonkey link.
Procedure
A four-step process preceding the data collection was implemented and described below.
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1. IRB approval was granted by the SAU IRB on September 2, 2020 and by Kettering
Health Network IRB on September 14, 2020 (see Appendix B).
2. Recruitment was initiated on September 15, 2020 at Kettering Health Network.
3. Recruitment was expanded after receiving IRB approval from SAU on November 12
to include Advent Health, ONA, and SAU SON Alumni association.
4. Prospective participants were reached via email, posters, virtual and face-to-face staff
meetings. With recruiting materials, participants received a link or QR code that
would direct them to the initial survey containing informed consent and other preintervention questionnaires. The informed consent included information about the
study, expectations for participation, and contact information for the principal
investigator, faculty, and the IRBs (see Appendix C).
Data Collection
The data collection process was comprised of three steps. In step one, participants
completed the Initial Survey including the demographic data, the Snore Tired Observed and
Pressure (STOP) questionnaire data screening for sleep apnea, the Intention to Perform Behavior
questionnaire, and the PSQI (see Appendices A, C, D, and E). All data were collected
electronically via SurveyMonkey, a password-secure site with a dedicated account created for
this scholarly project (SurveyMonkey Inc., 2021). Each participant was assigned an
identification number to protect their identity. After completing step one, participants received an
email on their preferred email address with instructions on how to access the training, retrieve
their certificates, and submit it through SurveyMonkey. Those who were excluded received an
email thanking them for their participation and information about the training to be completed if
they chose.
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In step two, participants completed the NIOSH training at their own pace and retrieved
their certificates. After the certificates were submitted via SurveyMonkey, participants received a
message that verified their submission and notified that they would receive the follow-up survey
between week 6-12 weeks from their training date. Participants received email reminders about
the training and certificate submission using the email template approved by the IRB between 612 weeks from the date of training completion. Participants who did not completed the training
received reminder emails with the invitation to complete the training.
In step three, participants completed the follow-up survey that included the PSQI and the
Program Evaluation Questionnaire (see Appendix A and F). This data was collected
electronically via SurveyMonkey 6-12 weeks from the date the training was completed, and the
verification received. Participants who completed the follow-up survey, participants received a
final email thanking them for their participation.
Data Analysis
Descriptive statistics and statistical tests were used. The R statistical computing software
version 4.0.3 was used to conduct statistical tests (R Core Team, 2020). The plan for addressing
the PICOT question, research questions, and hypotheses was the following:
1. How did the sleep quality, measured by the PSQI score, change after the intervention
(pretest and posttest PSQI at Step 1 compared to PSQI Step 3 data)?
A paired t-test was planned to be performed on the pre and post-intervention PSQI
scores.
2. What is the relationship between the PSQI post-intervention scores and the Intention
to Perform Behavior scores?
A linear regression model was planned to be built with the post-intervention PSQI
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score as the outcome, intention to change item response as a continuous predictor,
and baseline PSQI score as a covariate.
3. Descriptive statistics were used to evaluate the data for the Program Evaluation
Questionnaire addressing questions about the program, strategies implemented, and
barriers and facilitators for change.
4. Independent samples two-tailed t-tests were conducted to identify significance of
differences in PSQI scores on three demographic variables: age, job type, and years
working night shift.
5. Cronbach alpha was calculated for the PSQI and the Intention to Perform Behavior
Questionnaire.
This scholarly project evaluated the effectiveness of an evidence-based, self-paced,
online intervention training for improving sleep quality among night shift workers. Pre-test and
post-test and descriptive designs were employed using validated instruments and reported
quantitative and qualitative data. The study was implemented between September 2020 and
January 2021 with a goal to enroll 100 participants. Data were collected electronically and stored
in a password-protected platform. A clear plan for statistical analysis was described to address
the research questions and hypotheses.
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Chapter 4: Results
This study was conducted primarily in two large networks of hospitals beginning in
September 2020 through February 2021. Demographic characteristics of the participants are
described in the first section of this chapter followed by the description of the scholarly project’s
variables. Quantitative and qualitative findings are presented in connection to the research
questions and hypotheses they addressed. The quantitative data concerned primarily the
measures of sleep quality (PSQI) and Intention to Perform Behaviors questionnaire included in
the first two research questions. The qualitative data concerned the third research question
addressing participants’ perception of the NIOSH training reported in the Program Evaluation
Questionnaire. This chapter also includes additional statistics used for data analysis as well as
unintended consequences of the study.
Description of the Sample
Descriptive statistics were used to explore the demographics of study participants.
Demographics
Table 2 summarizes selected demographic characteristics of the participants. A total of
42-night nurse shift workers agreed to participate in the study, met the inclusion criteria, and had
complete demographic data. However, nine participants were later excluded due to their high
risk for sleep apnea in the STOP questionnaire. Another participant was excluded from statistical
analyses due to missing data in the PSQI and Intention to Perform Behavior questionnaire. Most
participants were females (88.1%), were married (73.8%), were 39 years or younger (60%), and
were White or Caucasian (85.7%). Other ethnicities included Black or African American, Asian,
and Hispanic or Latino. The most common age category selected was 35-39 years (26.2%).
Other marital statuses reported were single or living with a partner.
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Table 2
Demographic Characteristics of Participants who Met Inclusion Criteria
Characteristic

N = 42 (%)

Age
20-39
40-65

60%
40%

Gender
Female
Male
Race and Ethnicity
Other
White or Caucasian
Marital Status
Married
Other

88.1%
11.9%
14.3%
85.7%
73.8%
26.2%

The professional characteristics of participants are summarized in Table 3. Most
participants had a baccalaureate degree in nursing (61.9%) and reported their job type as
registered nurses (RNs) (63.6%) whereas over a third reported their job type as charge nurses
(38.1%). The data on the length of time participants worked as RNs showed that the most
common time frame was between 1-5 years (38.1%) followed by > 10 years. Moreover, most
participants worked in their current unit for 1-5 years (57.1%). An equal percentage of
participants worked for < 1 year or > 10 years (21.4%). Regarding the time working night shifts,
the sample included RNs who worked for less than 1 year, 1-5 years, and > 5 years which was
the category selected more frequently.
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Table 3
Professional Characteristics of Participants
Characteristics

N = 42 (%)

Job types
Registered Nurse
61.9%
Registered Nurse – Charge
38.1%
Highest degree completed
Associate degree nursing
28.6%
Baccalaureate degree nursing
61.9%
Other degrees
9.5%
Time working as a RN
< 1 year
9.5%
1-5 years
38.1%
6-10 years
16.7%
> 10 years
35.7%
Time worked in current unit
< 1 year
21.4%
1-5 years
57.2%
6-10 years
0.0%*
> 10 years
21.4%
Time working night shifts
< 1 year
8 (19.5%)
1-5 years
14 (34.1%)
> 5 years
19 (46.3%)
Note. Participants were Registered Nurses (RNs) who either selected the RN job type or the
charge nurse role. Other degrees reported included a Baccalaureate in other fields and graduate
degrees. Because of the inclusion criteria, participants worked as Registered Nurses (RNs) and in
their current unit for at least 6 months.
Health History and Health Behaviors
In this sample, the three most frequent conditions reported were depression (31.0%),
hypertension (21.4%), and anxiety (19.0%) (see Table 4). The rates of diabetes, cancer, and
muscular skeletal disorders were similar in this sample (7.1%).
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Table 4
Health History
Characteristics

N = 42 (%)

Depression
Yes
Hypertension
Yes
Anxiety
Yes
Cancer
Yes
Diabetes
Yes
Musculoskeletal Disorder
Yes

31.0%
21.4%
19.0%
7.1%
7.1%
7.1%

Note. The conditions reported in this table reflected participants reported health history. The
conditions included in the survey and table have been associated with sleep deficiency.
The percentages reflected the number of participants who answered answering “yes” to the
question.
Table 5 summarizes four health behaviors and a lifestyle factor (weight desire)
participants reported. Most participants (70.1%) reported consuming caffeine during shifts.
However, 50% of participants reported a low consumption (< 1 cup of caffeinated drinks), while
50% of participants reported consuming potentially moderate to high amounts of caffeine
according to the current Dietary Guidelines for Americans (U.S. Department of Agriculture and
U.S. Department of Health and Human Services, 2020). A conservative calculation showed that
most nurses (83.3%) did not meet the current nutrition guideline for daily fruits and vegetables
intake. Similarly, most participants reported not meeting the current recommendations for days
of the week engaged in physical activity (73.8%), and over one fifth reported not engaging in any
type of physical activity (23.8%) (American College of Sports Medicine [ACSM], 2018, p. 4).
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However, most participants who engaged in moderate intensity physical activity reported
meeting or exceeding the daily physical activity duration recommendations of 30 minutes on 5
days a week (65.8%). Furthermore, most participants reported that they desired to lose at least 5
pounds (80.9%), and almost half within this group would like to lose more than 10 pounds
(47.6%).
Table 5
Health Behaviors
Characteristics
N = 42 (%)
Caffeine consumption during shift
Drinks none
31.0%
Drinks < 1 cup
19.0%
Drinks 1 - 2 cups
27.3%
Drinks 3 - 4 cups
19.0%
Drinks > 4 cups
4.8%
Current weight Desire
Happy with current weight
11.9%
Would like to gain weight
7.2%
Wants to lose 5 – 10 pounds
33.3%
Wants to lose > 10 pounds
47.6%
Fruits and Vegetables daily intake
Less than 2 servings
33.3%
2 – 3 servings
50.0%
4 - 5 servings
14.3%
More than 5 servings
2.4%
Weekly Physical Activity
Zero/None
23.8%
1 – 2 days a week
50.0%
3 – 4 days a week
11.9%
5 or more
14.3%
a
Physical Activity Duration (n = 38)
10 - 15 minutes
13.2%
15 - 30 minutes
21.1%
30 - 45 minutes
44.7%
45 – 60 minutes
13.2%
>60 minutes
7.9%
Note. This table highlights factors that are associated to sleep interference and hygiene: Nutrition,
physical activity, weight, and caffeine intake.
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a

Only 38 participants reported physical activity duration data for the days they engaged in physical

activity. There was missing data from 4 (9.5%) participants.
Project Variables
The following section describes the project variables in this study.
Planned Project Variables
The independent variables (IV) in this scholarly project were Intention to Perform
Behavior and completion of the NIOSH training. The dependent variable (DV) was postintervention sleep quality.
Revised Variables
The IV in this scholarly project were the Intention to Perform Behavior scores and the
DV was the baseline sleep quality scores.
Analysis of Project Questions and Hypotheses
The analysis of the three research questions and corresponding hypotheses are listed in
the order included in previous chapters with a revised research question. The statistical method
used to analyze the data corresponding to each research question is described.
Original Research Question 1 and Hypothesis 1
The first research question and hypothesis stated: What is the impact of the NIOSH
training on the PSQI sleep quality scores of registered nurses who work 12-hour night shifts in a
hospital setting?
H1 = There is a significant difference in PSQI scores following NIOSH training among
registered nurses who work 12-hour night shifts in a hospital setting.
The statistical test planned in the methodology was a paired t-test to be performed on the
pre-and post-intervention PSQI scores. Due to the low participation rate in step two (NIOSH
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certificate submission) and step three (follow-up surveys) in the study, there was insufficient data
to evaluate the impact of the training in this sample. Instead, descriptive analysis was conducted
on the data available from five participants. Table 6 contains the change score for participants
that completed the NIOSH training and follow-up survey (n = 5). Two participants experienced a
decrease in their scores by two points resulting in one participant achieving an adequate sleep
score (Buysse et al., 1989). The other three participants experienced a slight increase in PSQI
scores, resulting in an undesirable shift in one participant from the adequate to inadequate sleep
category (Buysse et al., 1989). Due to the inadequate participation rate, the significance of these
findings was not determined.
Table 6
PSQI Change Scores
Participant

Pre-training
Post-training
PSQI Change Score
Total PSQI Score
Total PSQI Score
1
6
4
-2
2
12
10
-2
3
6
7
1
4
5
7
2
5
3
5
2
Note. This table demonstrates the change in the Total PSQI score for the five participants who
completed the initial questionnaire, training, and follow-up questionnaire. The Wilcoxon signed
rank p value score was > 0.999.
Original Research Question 2 and Hypothesis 2
In registered nurses who work 12-hour night shifts in a hospital setting, is there a
statistically significant relationship between the PSQI post intervention scores and the Intention
to Perform Behavior scores, considering the PSQI pre-intervention scores?

50

H2 = There is a statistically significant relationship between PSQI scores and the
Intention to Perform Behavior Questionnaire scores among nurses who work 12-hour night shift
in a hospital setting.
The statistical test included in the methodology to address this question was a linear
regression model that would have been built with the post-intervention PSQI score as the
outcome, intention to change item response as a continuous predictor, and baseline PSQI score as
a covariate. However, due to the lack of completion of the NIOSH training and follow-up survey,
this question was not answered.
Revised Research Question 2 and Hypothesis 2
In registered nurses who work 12-hour night shifts in a hospital setting, is there a
statistically significant relationship between the PSQI pre-intervention scores and the Intention to
Perform Behavior Questionnaire scores?
Baseline Sleep Quality Scores. The baseline PSQI histogram (see Figure 2) shows a leftskewed distribution with the mean score (M = 9.5) located left of the peak. Despite this
distribution of the sample the values of the Mean and Median were close in participants that met
both inclusion and exclusion criteria (n = 32). The mean score indicates the sample had sleep
deficiency on the PSQI score that ranged between 3-14 points. Most participants (83.9%) had
scores that indicated deficiency with PSQI greater than 5 points.
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Figure 2
Baseline Total PSQI Scores

Note. This histogram represents the baseline PSQI scores on participants that met both inclusion
and exclusion criteria (n = 32). The scores ranged from 3-14 points with a Mean of 9.516 and
Median of 10. A score greater than 5 points indicate sleep deficiency whereas a score of 5 or
lower represents participants you get adequate sleep. In this sample the minimal score was of 3
and the maximum was 14.
Baseline Scores for Intention to Perform Behavior Questionnaire. The Intention to
Perform Behavior questionnaire completed at baseline depicts a right-skewed distribution with
the mean score located right of the peak (see Figure 3). Only scores pertaining to Intention to
Perform Behavior were included in this histogram met both inclusion and exclusion criteria (n =
32). Despite this distribution the values of the Mean and Median were close together and indicate
participants had a favorable attitude, perceived support, and intention towards change. The
descriptive data per item showed that most participants reported that changes in their sleep
behavior was very desirable or extremely desirable (75%). Likewise, most participants agreed or
strongly agreed that significant people in their life were supportive if they implemented
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strategies to improve sleep (90.6%) Furthermore, most participants agreed or strongly agreed
they felt confident implementing leaned strategies (63.5%) whereas over one third of the
participants neither agreed or disagree about their confidence level (34.4%). Finally, descriptive
data indicated that only 37.5% of participants reported having implemented strategies to improve
sleep in the past three months.
Figure 3
Baseline Scores for Intention to Perform Behavior

Note. This histogram represents participants’ four intention to perform behavior items in
participants that met both inclusion and exclusion criteria (n = 32). Scores associated to the past
behavior score were eliminated from this analysis based on the Cronbach alpha analysis. Scores
ranged between 5-20 points. The mean score was 15.97 and the median 16.
PSQI and Intention to Perform Behavior Scores Association. The distribution of the
PSQI and Intention to Perform Behavior met the assumptions for a Spearman rho analysis (see
Figure 4). The scatterplot suggests a monotonic distribution/pattern and a positive relationship
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between the PSQI and Intention to Perform Behavior scores (r = 0.233). However, the p value of
0.20 does not establish the significance of this association.
Figure 4
Association Between Baseline PSQI and Intention to Perform Behavior

Note. This figure depicts the relationship of baseline PSQI and Intention to Perform Behavior
scores in participants that met both inclusion and exclusion criteria (n = 32). Spearman rho (r =
0.233) p value of 0.20.
Research Question 3
What is the perceived impact of the NIOSH training in registered nurses who work 12hour night shift in a hospital setting evidenced by (data from) program evaluation questionnaire?
Descriptive statistics were used to evaluate the data for the program evaluation questionnaire
(see Table 6). The table synthesizes data about the strategies implemented as a result of the
training as well as the facilitators for implementing the strategies learned. The results of the
questions about the program are synthesized in a paragraph narration.
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Participants who completed the follow-up study rated the training as important with 60%
(n = 3) rating extremely important. Similarly, all participants rated the training as helpful and
60% extremely helpful. Regarding their willingness to recommend the training to other nurses
40% of the participants selected the “neither likely nor unlikely” option whereas 60% chose the
option indicating they are very likely to recommend it to others. All participants indicated they
implemented changes in their sleep behavior as a result of the training.
The most common change participants implemented in their sleep behavior was
educating others about their needs due to their work hours (80%). Other behaviors reported by
60% of the participants included: (a) Increased sleep duration, (b) Improvement in sleep
environment, (c) Change in caffeine usage, (d) Fatigue awareness, and (e) Use of relaxation
techniques. Additionally, other participants reported that they improved their nutrition, were less
likely to drive while feeling drowsy, were more likely to balance working overtime with their
need for sleep (20%) as a result of the training. Strategies that were not selected by participants
included taking naps, improved physical activity, use of lighting to increase or decrease
alertness, carpooling, and planning to consult a sleep specialist.
Participants identified several facilitators for implementing learned strategies to support
adequate sleep. The three most common facilitators included the cooperation of family and
friends (100%), the use of NIOSH training strategies (80%), increased motivation to improve
sleep habits (60%). Other facilitators included improvements in work schedule (40%),
improvement in work environment (20%), and improved nutrition (20%). Facilitator options not
selected by participants in the sample included support from leaders and peers.
The most common barrier participants identified to improve sleep and reduce risks
included work schedule (60%). Other barriers identified by 20% of the participants included
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personal choice, personal commitments to family friends and others, and work environment
dynamics. Lack of support was not selected by any study participants as a barrier.
Table 7
Sleep Behavior Changes, Barriers, and Facilitators.
Post- Training Results

Participants rating n = 5 (%)

Strategies to Improve Sleep
Educate others about my sleep needs
80%
Increased sleep duration
60%
Improvement in sleep environment
60%
Change in caffeine usage
60%
Fatigue awareness
60%
Relaxation Techniques
60%
Facilitators
Cooperation of family and friends
100%
Strategies learned in NIOSH training
80%
Increased motivation to improve sleep habits
60%
Improvement in work schedule
20%
Improvement in work environment
20%
Barriers
Work schedule
60%
Personal choice
20%
Personal commitments
20%
Work environment/dynamics
20%
Notes. This table describes the most common strategies participants implemented as a result of
the NIOSH training. It also describes the factors identified as facilitators for implementing
strategies and barriers.
Incidental Findings
At the conclusion of data analysis, three questions were formulated to further examine the
distribution of the PSQI scores among subgroups of three variables: age, job type, and years
working nights (see Tables 2 and 3). The first question was, is there a statistically significant
difference between the PSQI scores of nurses who were 20-39 years of age and those were 40-65
years? The second question was, is there a statistically significant difference between the PSQI
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scores of staff nurses and charge nurses? The third question was, is there a statistically
significant difference between the PSQI scores between those who worked night shift for less
than five years and those who work for more than five years? The Shapiro test was used to test
the normality assumption, and the Flinger test was used to test for equal variances. The analysis
showed that the two groups within each variable considered met the normalcy assumption and
had equal variances between groups. Independent samples two-tailed t-tests were conducted to
identify the significance of differences in the PSQI scores to address each question with an alpha
level of 0.05. It is important to note that scores above 5 points in the PSQI indicated sleep
deficiency.
First, there was no significant difference in PSQI scores for participants who were in the
20-39 years group (M = 10.52, SD = 3.13) and those who were in the 40-65 years group (M =
9.50, SD = 4.13); t (37) = 0.878, p = 0.385. Secondly, there was no significant difference in PSQI
scores for participants who selected their job types as RNs (M = 10.65, SD = 3.24) versus those
who were charge nurses (M = 9.31, SD = 3.94); t (37) = 1.161, p = 0.253. Thirdly, there was no
statistically significant difference between the participants who worked night shifts between 0-5
years (M = 10.10, SD = 3.08) and those who worked for more than five years (M = 9.89, SD =
4.10); t (36) = 0.180, p = 0.858. Thus, in this study sample, there were no statistically significant
difference in PSQI scores in the subgroups for the age, job type, the time working night shifts
variables. The average PSQI score in each variable subgroup was above 5 points, indicating
sleep deficiency.
Internal Consistency Scores of Instruments
Cronbach alpha scores were calculated for the PSQI and the Intention to Perform
questionnaire. In this sample, the Cronbach alpha score for the PSQI was α = 0.496 (showing
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issues with internal consistency in this sample). This score was below the score found in the
original questionnaire (> 0.75) or the range found in non-clinical samples (α = 0.67 - 0.69)
(Buysse, 1989; Mollayeva et al., 2016). The Cronbach alpha score for the Intention to Perform
Behavior questionnaire was α = 0.571 when all five items were included. However, when the
past behavior question was eliminated the questionnaire score was α = 0.756, demonstrating an
acceptable level of internal consistency on the intention to perform construct and questions. The
consistency score found when the “past behavior” question was eliminated confirms what TPB
assumptions on the role that past behaviors have on intention to change and implementation of
future behaviors (Ajzen, 2012).
Unintended Consequences
There were no negative consequences reported of using the NIOSH training. However,
the impact of this intervention was not successfully measured to achieve statistical significance
in this sample due to low participation rates in Steps 2 and 3 of this study. Additionally, the study
was not able to measure the relationship of intention to perform behavior to post-interventions
scores. The data of the participants who completed all the steps of this study (n = 5) were
described and the relationship between sleep quality pre-intervention scores were analyzed.
Despite the lower study enrollment (N = 42) and participation rate in all steps of the scholarly
project (n = 5), the implementation process of this study went as expected.
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Chapter 5: Discussion
This scholarly project sought to determine the impact of the NIOSH training on night
nurse shift workers’ sleep quality and on the implementation of strategies learned to improve
sleep. The results of this study did not support the study hypotheses regarding the impact of the
training on the post-test PSQI scores or the relationship between the participants’ intention to
implement strategies and the post-test PSQI scores. The baseline PSQI scores in this sample
provided supporting evidence that most nurse shift workers experience sleep deficiency, do not
meet current health guidelines for nutrition and physical activity, and desire to lose weight. The
descriptive analysis of the follow-up survey demonstrated that the training was rated favorably
by the participants and led to their implementation of a variety of strategies to improve sleep and
reduce risks associated with shift work. Additionally, participants identified behavior facilitators
and barriers that impacted the implementation of the learned strategies.
Demographic Characteristics
The demographic characteristics of study participants (N = 42) who met the inclusion
criteria closely resembled the nursing workforce in the United States in location of employment,
gender, race, and ethnicity. The participants were mostly females who worked in the hospital
setting with a slightly higher percentage (11.9%) of male nurses than the percentage (9.1%)
reported by the National Nursing Workforce survey (Smiley et al., 2017). The study sample had
a slightly lower percentage (14.4%) of participants of ethnic minorities compared to the national
percentage (19.2%). Regarding age, most participants in the sample were younger (< 39 years)
than the national average (51 years) and reported having a baccalaureate degree which reflects
the national trend at entry level (U.S. Bureau of Labor Statistics, 2021; Smiley et al., 2018).
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Most participants were RNs who provided direct patient care and over half practiced for
more than 5 years (47.6 %). However, most participants reported working nights for less than 5
years (53.6%). Findings of a previous study showed that nurses who practiced for longer than 5
years experienced greater sleep deficiency based on PSQI scores (Fang & Li, 2015). However,
newly licensed nurses working nights were found to be at an increased risk for injuries. Further,
those who worked overtime had an increased risk for injuries with needles (Stimpfel et al.,
2015). Thus, all participants in the study were at risk for injuries and errors associated with
complications of sleep deficiency, lack of experience, or both.
The health history findings in this participant’s sample were consistent with the findings
in previous studies on the impact of night shift on health. Depression was the most common
condition reported in this sample (31.0%) and anxiety at a lower rate (19.0%). Similarly, mood
changes and depression were reported as a negative effect of night shift work among nurses
across the United States (Books et al., 2017). Additionally, the sample reported history of two
conditions linked to cardiovascular disease such as hypertension (21.4%) and diabetes (7.1%)
(Petrie et al., 2018). Shift workers are at a higher risk of developing these conditions and higher
risk of mortality for all conditions if continue to work night shifts for five or more years (Gu et
al., 2015; Shan et al., 2018; Vetter et al., 2016).
Furthermore, cancer and muscular skeletal disorders were also reported at a similar rate
by participants (7.1%). Because specific data about cancer type of was not collected, comparison
with studies examining certain types of cancer was not possible. However, previous findings
from large prospective studies have shown that lung cancer and breast cancer risk were elevated
among nurses who worked night rotating shifts (Gu et al., 2015; Wegrzyn et al., 2017).
Therefore, shift workers are at higher risk for types of cancers with high incidence among
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women in the United States (Siegel et al., 2021). In a similar manner, past researchers have
found that musculoskeletal symptoms were reported in nurse shift workers but especially by
those who worked consecutive nights shifts (Thompson et al., 2018). A significant risk for
musculoskeletal injuries for night shift workers was also found among newly licensed nurses
(Stimpfel et al., 2015). These findings support the negative impact of shift work on cancer risk
and the impact of consecutive and overtime shifts on musculoskeletal health and injury rate
among shift workers.
The results regarding lifestyle habits indicated that most nurses did not engage in
behaviors that supported healthy sleep, such as maintaining adequate weight, having adequate
nutrition, and engaging in recommended level of physical activity. Over one third reported eating
less than two servings of fruits and vegetables daily and one fifth not engaging in any type of
physical activity. Additionally, although specific weight measurements were not collected, a
question in the initial survey assessed participants’ reported desire to lose weight. These results
are consistent with findings of other studies with nursing participants, showing that most nurses
do not meet recommendations for nutrition or physical activity, leading to an increased risk for
CVD and lower health-related quality of life (Hurley et al., 2018; Priano et al., 2018; Ross et al.,
2019). Li et al. (2020) found that maintaining a healthy weight, nutrition, and physical activity
were three out of five important factors that have led to increased longevity among nurses.
Nurses’ engagement in health behaviors affects not only their sleep quality and overall health but
can also impact their perceived effectiveness in modeling or educating patients about health
behaviors (Heidke et al., 2020). Thus, from a primary level of prevention perspective, nurses in
this study had room for growth in achieving recommended guidelines for behaviors that were
protective for their sleep and overall health.
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Caffeine consumption has been identified by night shift nurses as an unhealthy way to
cope with sleepiness during night shifts (Books et al., 2017). Most participants in this study had
low to moderate caffeine consumption during night shifts according to the Dietary Guidelines for
Americans (U.S. Department of Agriculture and U.S. Department of Health and Human
Services, 2020). The overall percentage of nurses consuming caffeine were similar to the
findings of another study with nursing participants (Higbee et al., 2020). In this project’s
findings, participants had a higher percentage of non-caffeine usage (31%), compared to
participants in the Higbee et al. study (14%). Their study also reported a greater percentage of
moderate to high caffeine consumption (Higbee et al., 2020). Moreover, national data on adult
shift workers indicated that day and shift workers have similar overall caffeine consumption, but
night shift workers consumed less during their shift compared with day shifts workers,
(Lieberman et al., 2020). Previous findings indicated that night shift nurses may increase their
caffeine consumption during their days off, and a percentage of these nurses may also consume
energy drinks in addition to coffee and other caffeinated beverages (Higbee et al., 2020;
Lieberman et al., 2020).
Discussion of the Research Questions
The next section includes a discussion on the research questions from this study.
Question 1: What is the impact of the NIOSH training on the PSQI sleep quality scores of
registered nurses who work 12-hour night shifts in a hospital setting?
The first research question sought to determine the impact of the training on posttest/intervention PSQI scores. An analysis of the PSQI change scores of the data available did
not show a significant change in scores resulting from the training as expected. Although the
sample size of participants that met both inclusion and exclusion criteria surpassed the sample
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size calculation for a minimal power of .80 (n = 32) at baseline, only five participants submitted
evidence of training completion and the follow-up survey. Previous studies using self-paced
home-based or email facilitated sleep education found significant improvement of their PSQI
scores after intervention (Lee at al., 2014; Smith & Wallace, 2016). A larger sample size could
have helped to demonstrate the impact of this training on PSQI scores.
Question 2: In registered nurses who work 12-hour night shifts in a hospital setting, is there a
statistically significant relationship between the PSQI post intervention scores and the
Intention to Perform Behavior Questionnaire scores, considering the PSQI pre-intervention
score?
The second question examined the relationship between the baseline intention to perform
scores and post-intervention PSQI scores. Overall participants had baseline scores that indicated
high intention to implement learned strategies. However, the relationship between the change
PSQI scores and the baseline Intention to Perform Behavior questionnaire was not significant.
These findings may have been due to low completion rate. Although the analysis of the available
data should be interpreted with caution, the findings indicated a positive relationship between
scores: participants with higher PSQI score (greater sleep deficiency) scored higher in their
intention to implement strategies. Very little was found in the literature applying TPB to sleep
outcomes. Lin et al. (2018) found a significant relationship between intention to perform
behaviors and sleep outcomes in an intervention study with adolescent patients.
Question 2 Revised: In registered nurses who work 12-hour night shifts in a hospital setting, is
there a statistically significant relationship between the PSQI pre-intervention scores and the
Intention to Perform Behavior scores?
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The total PSQI scores of the participants indicated sleep deficiency (M = 9.5).
Participants in the first quartile had scores above 5 points which indicated poor sleep. Out of 32
participants, 26 scored above 5 points. These results were consistent with previous reports that
most nurses do not achieve the recommended sleep quantity and quality (HNHN, 2020;
McDowall et al., 2017; Watson et al., 2015). The sleep score findings indicated most participants
were at risk for experiencing health complications, accidents, and making of errors that could
impact work performance compromise patient safety (Carpenter, 2019; Caruso et al., 2017). On
the other hand, the results of the Intention to Perform Behavior questionnaire indicate a high
intention to change that should result in the implementation of behaviors to improve sleep
according to the Sleep Intervention Theoretical Framework (see Figure 1). However, the
relationship of the PSQI and Intention to Perform Behavior scores, did not show statistical
significance. The analysis identified a mild positive relationship between the PSQI and Intention
to Perform Behavior scores indicating that nurses with greater sleep deficiency would have
higher intention to implement strategies to improve sleep.
Research Question 3: What is the perceived impact of the NIOSH training on registered
nurses who work 12-hour night shift in a hospital setting evidenced by (data from) program
evaluation questionnaire?
The NIOSH training received favorable reviews by all the participants and most were
very likely to recommend it to peers. Some of the strengths of these interventions included the
ability of nurses to complete it online at their own pace and free of charge. Time and cost are
important factors when considering interventions for night shift workers. Lack of time and
fatigue were two barriers identified by nurses for implementing healthy behaviors (Heidke et al.,
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2020; Ross et al., 2019). Online training can minimize barriers because it allows nurses to
complete training at their own time and pace.
Participants identified several strategies implemented as a result of the training. The most
common strategy reported was educating others about their needs related to their work schedule.
Having the approval and support of others for a behavior has shown to impact intention to
change and consequently predict sleep behavior (Ajzen, 2012; Lin et al., 2018). Other strategies
equally selected included behaviors linked to sleep hygiene practices such as, increasing sleep
duration, improving sleep environment, improving nutrition, using caffeine strategically, and
relaxation techniques. Another strategy reported was participants awareness of their sleep
deficiency. This awareness is important to allow nurses to move from a pre-contemplation phase,
when they are not thinking about making changes, to the implementation of strategies to
minimize risky behaviors impacting personal safety and the safety of others. Additional
strategies found in the literature were not reported by participants (NIOSH, 2020; Querstret et
al., 2020).
The Sleep Intervention Theoretical Framework in this scholarly project incorporates
models that recognize the importance of approaching sleep wholistically and the use of strategies
that are evidence-based and support changes (see Figure 1). Participants identified barriers and
facilitators that were personal or related to their home and work environment and the attainment
of strategies. Among these they identified the cooperation of family and friends and the NIOSH
training as the most common facilitators. Work schedule was the most commonly reported
barrier for implementing strategies. Another barrier reported that was also found affecting
nurses’ behaviors was the work environment. Work environments have been found to support or
hinder health behaviors among nurses (Ross et al., 2019). The scholarly project framework also
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acknowledged that individuals were at different stages of change. In the case of this study 11%
of participants demonstrated they achieved the action phase of the TTM while others did not
achieve or chose not to report. Appropriate intervention can support those who have shown
intention to implement changes but have not yet reached the action phase.
Observations
This study with night shift nurses supports previous findings on sleep and selected health
habits of general nursing population in the United States. Most participants’ PSQI scores
indicated sleep deficiency even after excluding participants with a history of sleep disorders and
sleep apnea risk. The findings suggest that some nurses are unaware of their risks and their need
to seek further evaluation and care. On the other hand, nursing participants in this study reported
a high intention to implement strategies to improve sleep. According to the intention to perform
scores and this scholarly project’s theoretical framework, a high score predicts the
implementation of learned strategies (see Figure 1). However, only 11% followed through with
completing all the steps of the study. An intention to change indicates that most participants were
at least in the contemplation phase of the TTM but perhaps were not ready to move to the
planning and action phases. Participants in this study may have faced additional challenges that
may have negatively impacted their plans to complete the training and implement changes to
improve sleep. The literature showed that workplace intervention, mostly education strategies
were effective in improving sleep outcomes among shift workers.
Limitations
Three potential limitations identified were the timing of the implementation, the
availability of resources, and the ability to maintain participation and privacy. Although enough
participants were enrolled to power the study by at least .80, only 11% completed the training

66

and follow-up survey. The study intervention was implemented between September 2020 and
February 2021 which may have contributed to this limitation, given the peak of the COVID-19
pandemic. The pandemic intensified staffing, overtime, and scheduling challenges already faced
by nursing in the United States before the pandemic. The type of recruiting allowed during this
time of crisis was also a factor that may have affected enrollment and retention. Additionally,
this study was not funded by any organization and volunteers did not receive an incentive for
participation. An incentive might have helped to increase participation, but ethical concerns were
raised by SAU IRB regarding offering an incentive to participants. Privacy concerns of
participants could also have been a potential limitation for maintaining participation given the
fact that the certificates of completion for the NIOSH training had the participants name on it.
Implications for Future Study
There are still unanswered questions on the impact of the NIOSH training on measures of
sleep quality among night shift workers. A larger and varied sample size is needed to determine
if determine if the training has a statistically significant impact on the sleep quality of night shift
workers. Another recommendation for future study would be to expand the inclusion criteria to
include all long hour shift workers. Moreover, a randomized sample would also help to control
for biases that may be present in a convenience sample. Furthermore, using a mixed or
qualitative methodology would provide insights that are not captured in a quantitative or
descriptive analysis study. For instance, it may be valuable to explore if training meets the needs
of both novice and expert nurses and which aspects of the training are most relevant to each
group. Qualitative data could also provide information about learning methods, relevant topics,
and other barriers and facilitators that support sleep health. This could be accomplished through
focus groups or individual interviews.

67

There are strategies that could be implemented to improve recruitment and completion
rates. As COVID-19 cases improve, researchers may have the opportunity to conduct face-toface recruitment strategies instead of relying primarily on recruiting through email. This training
could be incorporated into healthcare organization orientation and annual training programs.
Interventions can be implemented to minimize barriers for submitting the verification of the
training. An honor system approach can be used to verify completion of the training or
interventions implemented in the procedure to minimize participants’ concerns with submitting
the NIOSH training certificate that has their names printed on it.
Implications for Practice, Policy, and Education
There were several implications for practice, policy, and education that emerged from
this scholarly project regarding nurses, employers, patients, and the public. A need exists for
increased awareness of the short and long impact of sleep deficiency for nurses. Short term
consequences of sleep deficiency have been associated with absenteeism, impaired work
performance, decreased quality of care provided, increased risk errors, and road accidents. Long
term consequences include increased morbidity and mortality for nurses, increased healthcare
costs, and poorer patient outcomes. Despite the impact of this issue, sleep is still an under
addressed health need among nurse shift workers. There is still a lack of studies demonstrating
the effectiveness of sleep interventions tailored for nurse shift workers with large number of
participants. Although education is the most common strategy used to promote sleep among shift
workers, there is a heterogeneity on the approach and in the populations used. Given the
complexity of the issue, intervention should have a whole person approach that address the home
and work environments.
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The literature has shown that workplace interventions are effective in improving sleep
quality among shift workers. Previous findings indicated that a strategy using a self-paced online
training helped improve sleep deficiency and minimized barriers. The NIOSH offers education
designed for nurse shift workers and leaders from a whole-person perspective. Lifestyle
behaviors that support sleep health such as nutrition, physical activity, and stress management
are included. Specific strategies to optimize sleep affecting the work environment such as breaks,
shift schedules that allow for recovery between long shifts, and strategic use of caffeine are
included. From a policy perspective, several nursing organizations have advocated for legislation
banning mandatory overtime and strategies to deal with nursing shortage. Employers, policy
makers, and other advocates are in an ideal position to positively impact the nurse work
environment that support sleep health. These initiatives can positively impact nurses’ morbidity
and mortality rates and create a safer work environment for patients and the public.
Conclusion
This study examined the impacted NIOSH training on sleep quality and the
implementations of strategies to improve sleep among night shift workers. Baseline scores
showed that nurses who met both inclusion and exclusion criteria had scores that indicated sleep
deficiency. Data indicated that participants had a high intention to implement strategies learned
in the training, but most participants did not complete the training or submitted evidence of
completion. Despite the study limitations, the findings indicate that the training led to the
implementation of strategies to improve sleep and was rated favorably by participants. Future
research is needed to build on the foundation laid by this study to better understand the impact of
the NIOSH on sleep quality scores. This study underlines the importance of supporting strategies
to improve sleep outcomes from a personal and work environment perspective.
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Appendix A: The Pittsburg Sleep Quality Index (PSQI)
Name:___________________ ID# _________Date ________Time__________AM/PM
________________
Pittsburgh Sleep Quality Index (PSQI)
____________________________________________________________________________
Instructions: The following questions relate to your usual sleep habits during the past month
only. Your answers should indicate the most accurate reply for the majority of days and nights in
the past month. Please answer all questions.
____________________________________________________________________________

1. During the past month, what time have you usually gone to bed at night?
BED TIME ______________________________
2. During the past month, how long (in minutes) has it usually taken you to fall asleep each
night? NUMBER OF MINUTES __________
3. During the past month, what time have you usually gotten up in the morning?
GETTING UP TIME ______________________________
4. During the past month, how many hours of actual sleep did you get at night? (This may
be different than the number of hours you spent in bed.)
HOURS OF SLEEP PER NIGHT___________________
For each of the remaining question, check the one best response. Please answer all
questions.
5. During the past month, how often have you had trouble sleep because you …..

Not during the
past month

Less than once a
week
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Once or twice a
week

Three or more
times a week

a. Cannot get to
sleep within 30
minutes
b. Wake up in
the middle of the
night or early
morning
c. Have to get up
to use the
bathroom
d. Cannot
breathe
comfortably
e. Cough or
snore loudly
f. Feel too cold
g. Feel too hot
h. Have bad
dreams
i. Have pain
j. Other reasons (s), please describe
______________________________________________________________________________
______________________________________________________________________________
How often during the past month have you had trouble sleeping because of this?
Not during the
Less than
Once or twice
Three or more
past month_____ once a week_____ a week_____
times a week_____
6. During the past month, how would you rate your sleep quality overall?
Very good ___________
Fairly good ___________
Fairly bad ___________
Very bad ___________
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7. . During the past month, how often have you taken medicine to help you sleep
(prescribed or “over the counter”)?
Not during the
Less than
Once or twice
Three or more
past month_____ once a week_____ a week_____
times a week_____
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8. During the past month, how often have you had trouble staying awake while driving,
eating meals, or engaging in social activity?
Not during the

Less than

Once or twice

Three or more

past month_____ once a week_____ a week_____
9.

times a week_____

During the past month, how often have you had trouble staying awake while driving,
eating meals, or engaging in social activity?

No problem at all __________
Only a very slight problem __________
Somewhat of a problem __________
A very big problem __________
10. Do you have a bed partner or roommate?
No bed partner or room mate __________
Partner/room mate in other room __________
Partner in same room, but not same bed __________
Partner in same bed __________
If you have a room mate or bed partner, ask him/her how often in the past month you
have had . . .
a) Loud snoring
Not during the
Less than
Once or twice
Three or more
past month_____ once a week_____
a week_____ times a week_____
b) Long pauses between breaths while asleep
Not during the
Less than
Once or twice
Three or more
past month_____ once a week_____
a week_____ times a week_____
c) Legs twitching or jerking while you sleep
Not during the Less than Once or twice Three or more
past month_____ once a week_____ a week_____ times a week_____
This form may only be used for non-commercial education and research purposes. If you would
like to use this instrument for
commercial purposes or for commercially sponsored research, please contact the Innovation
Institute at the University
of Pittsburgh at 412-383-7670 for licensing information.
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1989
Scoring the PSQI
The order of the PSQI items has been modified from the original in order to
fit the first 9 items (which are the only items that contribute to the total score) on a single
page. Item 10, which is the second page of the scale, does not contribute to the PSQI
score.
In scoring the PSQI, seven component scores are derived, each scored 0 (no
difficulty) to 3 (severe difficulty). The component scores are summed to produce a global
score (range 0 to 21). Higher scores indicate worse sleep quality.
Component 1: Subjective sleep quality—question 9
Response to Q9
Component 1 score
Very good 0
Fairly good 1
Fairly bad 2
Very bad 3
Component 1 score:_____
Component 2: Sleep latency—questions 2 and 5a
Response to Q2 Component 2/Q2 subscore
< 15 minutes 0
16-30 minutes 1
31-60 minutes 2
> 60 minutes 3
Response to Q5a Component 2/Q5a subscore
Not during past month 0
Less than once a week 1
Once or twice a week 2
Three or more times a week 3
Sum of Q2 and Q5a subscores Component 2 score
00
1-2 1
3-4 2
5-6 3
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Component 2 score:_____
Component 3: Sleep duration—question 4
Response to Q4 Component 3 score
> 7 hours 0
6-7 hours 1
5-6 hours 2
< 5 hours 3
Component 3 score:_____
Component 4: Sleep efficiency—questions 1, 3, and 4
Sleep efficiency = (# hours slept/# hours in bed) X 100%
# hours slept—question 4
# hours in bed—calculated from responses to questions 1 and 3
Sleep efficiency Component 4 score
> 85% 0
75-84% 1
65-74% 2
< 65% 3
Component 4 score:_____
Component 5: Sleep disturbance—questions 5b-5j
Questions 5b to 5j should be scored as follows:
Not during past month 0
Less than once a week 1
Once or twice a week 2
Three or more times a week 3
Sum of 5b to 5j scores Component 5 score
00
1-9 1
10-18 2
19-27 3
Component 5 score:_____
Component 6: Use of sleep medication—question 6
Response to Q6 Component 6 score
Not during past month 0
Less than once a week 1
Once or twice a week 2
Three or more times a week 3
Component 6 score:_____
Component 7: Daytime dysfunction—questions 7 and 8
Response to Q7 Component 7/Q7 subscore
Not during past month 0
Less than once a week 1
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Once or twice a week 2
Three or more times a week 3
Response to Q8 Component 7/Q8 subscore
No problem at all 0
Only a very slight problem 1
Somewhat of a problem 2
A very big problem 3
Sum of Q7 and Q8 subscores Component 7 score
00
1-2 1
3-4 2
5-6 3
Component 7 score:_____
Global PSQI Score: Sum of seven component scores:___________
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Appendix C: Informed Consent
The text below was submitted to Southern Adventist University IRB
Introduction:
My name is Adelaide C. Durkin. I am a doctoral student at Southern Adventist University. I
am conducting a research study to evaluate the impact of the National Institute for
Occupational Safety and Health (NIOSH) training for nurse shift workers. This training
provides knowledge and strategies to improve sleep and reduce risks. I am completing this
research as part of my doctoral degree. Your participation is completely voluntary. I am
seeking your consent to involve you and your information in this study. Reasons you might
not want to participate in the study include inability to dedicate 4 hours to complete surveys
and training, working days or rotating shift, or being diagnosed with a sleep disorder.
Reasons you might want to participate in the study include gaining knowledge about sleep
topics and strategies to improve sleep quality, free continued education units, and desire to
contribute to the body of knowledge on interventions to improve nurse’s health. An
alternative to this study is simply not participating. I am here to address your questions or
concerns during the informed consent process.
PRIVATE INFORMATION
Certain private information is being collected about you in this study. To protect your
privacy, you will be asked to share a non-work email address for further contact. You
will be assigned a code to the email provided to allow us to analyze data without
identifying participants. I will be keeping this master list separated from survey data in a
password protected document and in a locked cabinet. I will use password protected
software/platform to collect and analyze data that no other individuals have access to it. I
will be using a personal password protected computer and will not be sharing any
information with your employer. The Continued Education Units (CEUs) certificates will
be also submitted through a password-protected website. Your information will not be
shared with anyone. Therefore, if you wish to use these CEUs for your license
requirement please keep a record of your certificates.
Even with this effort, there is a chance that your private information may be accidentally
released. The chance is small but does exist. You should consider this when deciding whether
to participate.
Activities:
If you participate in this research, you will be asked to:
Step 1: Complete the sleep quality initial survey that will include
Step 2: Complete the NIOSH training part 1 and 2 and submit your certificate of
completion.
Step 3: Sleep quality follow-up survey
Eligibility:
You are eligible to participate in this research if you:
1. Are a registered nurse
2. Work 12-hour night shifts on a full-time schedule
3. Have worked at your current site for at least 6 months
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You are not eligible to participate in this research if you:
1. Are not a registered nurse.
2. Do not work 12-hour night shift.
3. Have a history of a sleep disorder.
4. Have previously completed the NIOSH training for schedules: shift work and long
hours.
My goal is to include 100 people in this research.
Risks:
There are minimal risks in this study. Some possible risks include breach of information. The
information with your email and assigned code will be in a locked cabinet is broken in All
other electronic data will not have identifiers.
You can communicate with me for clarification about the study or to stop participation at any
time.
Benefits:
If you decide to participate you will receive 3.2 CEUs at no cost. You have the potential to
increase your personal knowledge on the topic of sleep. You can also learn strategies to
improve sleep quality. Your participation will contribute for building knowledge in this field.
Confidentiality:
The information you provide will be kept confidential to the extent allowable by law. Some
steps I will take to keep your identity confidential are: I will use a randomly assigned number
to identify you. Records of your email address and proof of completion of the training will be
kept separate from your surveys.
The people who will have access to your information are: myself – all your information, my
scholarly project chair and statistician will see data without any identification. The
Institutional Review Board may also review my research and view your information.
I will secure your information with these steps: master list of emails, proof of completion of
training, and codes will be locked in a filing cabinet, the computer file pertaining this study
will be locked with a password.
I will keep your data for 7 years. Then, I will delete electronic data and destroy paper data at
that time.
Contact Information:
If you have questions for me, you can contact me at: (nursenightshiftworkers@gmail.com.
Phone (cell) 937- 234-7866 (dedicated to this study).
My dissertation chair’s name is Dr. Andrew Richards. He works at Southern Adventist
University and is supervising me on the research. You can contact him at:
arichards@southern.edu and (423)-236-2971
If you contact us you will be giving us information like your phone number or email address.
This information will not be linked to your responses if the study is anonymous.
If you have questions about your rights in the research, or if a problem has occurred, or if you
are injured during your participation, please contact the Institutional Review Board at:
irb@southern.edu or 423-236-2285.
Voluntary Participation:
Your participation is voluntary. If you decide not to participate, or if you stop participation
after you start, there will be no penalty to you. You will not lose any benefit to which you are
otherwise entitled.
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Future Research
Any information or specimens collected from you during this research may not be used for
other research in the future, even if identifying information is removed.
Digital Consent:
You will provide consent to participate in this study by going to
https://www.surveymonkey.com/r/sleepqualityinitialsurvey and selecting that you have read
the informed consent and agree to participate in this study.
Informed Consent with revisions suggested by KHN IRB
This informed consent adds contact information for KHN IRB officer and add my
relationship with Kettering College an institution connected to KHN
Introduction:
My name is Adelaide C. Durkin. I am a doctoral student at Southern Adventist University
and a faculty at Kettering College division of nursing. I am conducting a research study to
evaluate the impact of the National Institute for Occupational Safety and Health (NIOSH)
training for nurse shift workers. This training provides knowledge and strategies to improve
sleep and reduce risks. I am completing this research as part of my doctoral degree. Your
participation is completely voluntary. I am seeking your consent to involve you and your
information in this study. Reasons you might not want to participate in the study include
inability to dedicate 4 hours to complete surveys and training, working days or rotating shift,
or being diagnosed with a sleep disorder. Reasons you might want to participate in the study
include gaining knowledge about sleep topics and strategies to improve sleep quality, free
continued education units, and desire to contribute to the body of knowledge on interventions
to improve nurse’s health. An alternative to this study is simply not participating. I am here
to address your questions or concerns during the informed consent process.
PRIVATE INFORMATION
Certain private information is being collected about you in this study. To protect your
privacy, you will be asked to share a non-work email address for further contact. You
will be assigned a code to the email provided to allow us to analyze data without
identifying participants. I will be keeping this master list separated from survey data in a
password protected document and in a locked cabinet. I will use password protected
software/platform to collect and analyze data that no other individuals have access to it. I
will be using a personal password protected computer and will not be sharing any
information with your employer. The Continued Education Units (CEUs) certificates will
be also submitted through a password-protected website. Your information will not be
shared with anyone. Therefore, if you wish to use these CEUs for your license
requirement please keep a record of your certificates.
Even with this effort, there is a chance that your private information may be accidentally
released. The chance is small but does exist. You should consider this when deciding whether
to participate.
Activities:
If you participate in this research, you will be asked to:
Step 1: Complete the sleep quality initial survey that will include
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Step 2: Complete the NIOSH training part 1 and 2 and submit your certificate of
completion.
Step 3: Sleep quality follow-up survey
Eligibility:
You are eligible to participate in this research if you:
4. Are a registered nurse
5. Work 12-hour night shifts on a full-time schedule
6. Have worked at your current site for at least 6 months

You are not eligible to participate in this research if you:
5. Are not a registered nurse.
6. Do not work 12-hour night shift.
7. Have a history of a sleep disorder.
8. Have previously completed the NIOSH training for schedules: shift work and long
hours.
My goal is to include 100 people in this research.
Risks:
There are minimal risks in this study. Some possible risks include breach of information. The
information with your email and assigned code will be in a locked cabinet is broken in All
other electronic data will not have identifiers.
You can communicate with me for clarification about the study or to stop participation at any
time.
Benefits:
If you decide to participate you will receive 3.7 CEUs at no cost. You have the potential to
increase your personal knowledge on the topic of sleep. You can also learn strategies to
improve sleep quality. Your participation will contribute for building knowledge in this field.
Confidentiality:
The information you provide will be kept confidential to the extent allowable by law. Some
steps I will take to keep your identity confidential are: I will use a randomly assigned number
to identify you. Records of your email address and proof of completion of the training will be
kept separate from your surveys.
The people who will have access to your information are: myself – all your information, my
scholarly project chair and statistician will see data without any identification. The
Institutional Review Board may also review my research and view your information.
I will secure your information with these steps: master list of emails, proof of completion of
training, and codes will be locked in a filing cabinet, the computer file pertaining this study
will be locked with a password.
I will keep your data for 7 years. Then, I will delete electronic data and destroy paper data at
that time.
Contact Information:
If you have questions for me, you can contact me at:
nursenightshiftworkers@gmail.com)Phone (cell) 937- 234-7866 (dedicated to this study).
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My dissertation chair’s name is Dr. Andrew Richards. He works at Southern Adventist
University and is supervising me on the research. You can contact him at:
arichards@southern.edu and (423)-236-2971
If you contact us you will be giving us information like your phone number or email address.
This information will not be linked to your responses if the study is anonymous.
If you have questions about your rights in the research, or if a problem has occurred, or if you
are injured during your participation, please contact the Institutional Review Board at:
irb@southern.edu or 423-236-2285. You may also contact the Kettering Health Network IRB
at 937-395-8409 or at cheryl.rotterman@ketteringhealth.org.
Voluntary Participation:
Your participation is voluntary. If you decide not to participate, or if you stop participation
after you start, there will be no penalty to you. You will not lose any benefit to which you are
otherwise entitled.
Future Research
Any information or specimens collected from you during this research may not be used for
other research in the future, even if identifying information is removed.
Digital Consent:
You will provide consent to participate in this study by going to
https://www.surveymonkey.com/r/sleepqualityinitialsurvey and selecting that you have read
the informed consent and agree to participate in this study.
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Appendix D: The STOP Questionnaire
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Appendix E: Intention to Perform Behavior Questionnaire
Please take a few minutes to tell us about the possibility of implementing strategies to
optimize sleep. Because there are no right or wrong responses we ask you to circle the
number that best describes your opinion:
Attitude
1. For me implementing strategies to improve sleep is:

Subjective Norm
2. Most people who are important to me would approve and support of my implementing
strategies to improve sleep.

Perceived Behavior Control
3. I am confident that I can implement strategies to improve sleep.
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Intention
I intend to implement sleep hygiene strategies to improve sleep.

Past Behaviors
In the past three months I have implemented strategies to reduce risk and improve sleep
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Appendix F: Program Evaluation Questionnaire
1. Rate the importance of the NIOSH training for nurses?
Not at all helpful
1
2



3


4


5


6


Very helpful
7


2. How helpful was the information included in the NIOSH training for nurses on
strategies to reduce risk and improve sleep?
Not at all important
1
2



3


4


5


Very important
6
7



3. Would you recommend the program to other registered nurses?

Not at all
1


2


3


4


5


Very much so
6
7



What suggestions for improvements do have for this
program?_____________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Have you noticed any changes in your behavior?
Yes, I have changed my behavior as a result of since participating in the program?
No, I have not changed my behavior as a result of the program.
If yes, please check the ways in which you have changed your behavior. Select all that
apply:
I try to get more sleep
I try to keep a consistent sleep schedule
I take more naps than I used to
I have improved my sleeping environment
I use caffeine differently
I pay more attention to my level of fatigue
I am less likely to drive while drowsy
I am more likely to balance working overtime with my need for sleep
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I improved my work schedule (e.g. avoid long stretches, followed by 4-7 days of minivacations, two rest days after 3 consecutive shifts)
I use relaxation techniques
I improvement my nutrition
I have balanced work and personal life more
I improved my level of activity
I used lighting to improve or decrease alertness
I educated my family and the important people in my life, so they understand my needs
due to my work hours
I went or plan to go to a sleep disorder specialist or my healthcare provider for help with
sleep symptoms
I carpooled to or from work
I avoid driving when I am sleepy
Other
Please explain: __________________________________
What supported the implementation of strategies. Select all that apply:
Cooperation of family and friends
I learned helpful strategies in this training
I have the support of my workplace leaders to keep an optimal schedule
My work environment has improved
Other
Please explain______________________
What hindered implementations of strategies to reduce risk and improve sleep?
Work schedule
Inadequate time off between work shifts
Psychological work environment leading to work stress
Personal commitments expectation: family, friends, and others
Other
Please explain______________________
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Appendix G: Collaborative Institutional Training Imitative Training Certificates
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Appendix H: Scholarly Project EOP SLO Synthesis
This paper describes how this scholarly project demonstrates the achievement of each
Southern Adventist University (SAU) Doctor of Nursing Practice End of Program Student
Learning Outcome (EOP SLO). The clinical question guiding this scholarly project was: In
nursing night shift workers (P), what is the impact of the NIOSH Training (I), compared to
before training sleep quality scores (C), in improving after training sleep quality scores(O), 6 to
12 weeks after interventions (T)? The eight SLOs include Cultural Competence, Evidence-based
Practice, Health Promotion, Patient-centered Care, Quality and Safety, Informatics and
Innovation, Teamwork and Collaboration, and Professionalism. Each outcome is addressed in the
sections below. Given the complexity of issues involving the scholarly project’s topic, the
concepts often connect with each other especially given the wholistic approach used to answer
this clinical question.
Cultural Competence
The selection of the setting for this scholarly project took into consideration the mission
and values of the organizations from which participants were recruited. Leadership and other key
individuals were contacted to assess the organization’s interest in the scholarly project. Only
after receiving verbal and written support to the scholarly project were the sites added to the
study protocol. Two of the primary recruiting sites were faith-based health institutions that
promote a Christian caring culture for patients and employees. The other two institutions
included a nursing alumni association and a statewide organization where caring concepts are a
part of their mission and values. Appropriate steps were taken to seek the Institutional Review
Board’s approval from SAU and the other sites. Their approval occurred after a full review to
verify if methodology followed the ethical principles of each institution. Cultural competence
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was demonstrated by considering the mission, values, and ethical standards for each site during
the planning and implementation of this scholarly project.
Evidence Based Practice
This scholarly project sought to evaluate the impact of a web-based sleep training program
(NIOSH training) designed by a panel of experts using the current evidence on the topic of sleep
and strategies to reduce risk among night nurses. Although over 6,000 nurses have completed the
training nationwide and received favorable ratings, no study has measured its effectiveness.
Sample size calculations were implemented to power the study for at least 0.80. Additionally, a
validated tool was used to assess sleep quality: the Pittsburg Sleep Quality Inventory (PSQI).
Although the results did not answer the first two research questions due to sample size retention,
the study supports the importance of evaluating effectiveness of interventions provided to nurses
to support adequate sleep. The scholarly project findings laid the foundation for building the
evidence on the effectiveness of the NIOSH training for nurse night shift workers.
Health Promotion
The implementation of this scholarly project was informed by a framework with a
wholistic evidence-based approach to promote healthy sleepy among night nurses. The
framework recognizes the multiple factors impacting the implementation of strategies and the
need for interventions that are appropriate at each change stage. The training was designed to
educate nurses on the current evidence on sleep health and strategies directly related to sleep and
other lifestyle factors impacting sleep. The findings confirmed that night nurses experience sleep
deficiency and do not engage in protective health behaviors at optimal levels. Interventions
centered on education support primary levels of prevention and can lead to interventions in other
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levels including screening and treatment. Given the impact of sleep deficiency on the nurse,
patients, and society, interventions to promote sleep are relevant health promotion initiatives.
Patient Centered Care
The intervention used in this scholarly project was developed to address the unique
challenges nurse shift workers face regarding sleep health and behaviors. The negative impact of
sleep deficiency is specially felt among night nurses. Thus, the NIOSH training contains
interventions that promote adequate sleep among this population. The study was developed
within a theoretical framework that values whole person care and empowers nurses through
education. Although intention to implement strategies learned in the training was high, most
participants did not complete the training or reported completion. Participants’ autonomy to
enroll or drop out of the study were outlined in the informed consent. Those who were excluded
from the study still received information about the training, so they could still benefit from the
education provided if they chose to complete it. The scholarly project framework also recognizes
that individuals may be at a different stage of change regarding implementing a behavior.
Compassionate, caring, and empowering strategies can help to support nurses in following
through with their intention to implement strategies to improve sleep outcomes.
Quality and Safety
Several quality and safety implications for sleep deficiency exist affecting nurses,
patients, and society. Nurses who work nights experience increased risk of several conditions
leading to an increased morbidity and mortality. Sleep deficiency impacts judgement and
communication and may lead to accidents and errors. These factors have been associated with a
decrease in the quality and safety of patient care, increased costs, and accidents. When overtime
and consecutive shifts are added to these other factors, nurses have increased risks for other types
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of injuries. The NIOSH training seeks to minimize risks through strategies that address different
factors affecting sleep. From a scholarly project design perspective, this project offers some
benefits and minimal risks for participants. All potential risks, such as protection of participant’s
identity and data, were addressed in the consent form that participants had to agree to before
enrolling in the study. Participants also received the contact information of the principal
investigator, faculty, and IRB to allow them to ask questions about the study.
Informatics and Innovation
This scholarly project could not have been implemented without the innovative resources,
informatics, and technology. From the recruiting stage to the analysis of the results, a variety of
tools were used. Software was used to develop recruiting materials to disseminate information
about the study such as a short video to replace face-to-face staff meetings and printed materials
with the QR code. A password-protected platform (SurveyMonkey) was used to collect data and
two types of software were used to implement sample size calculation and statistical analysis.
Communication with institutions, IRB, and assigned faculty for the scholarly project was
facilitated by virtual meetings. Participants received communication about each step of the
scholarly project on a preferred email provided in initial survey. Moreover, the intervention
selected for this scholarly project was a training that is freely available through the web and can
be completed at each participant’s own pace. Those who completed the training could retrieve
and submit their certificates electronically. Thus, a variety of innovative tools were used to
facilitate the recruiting, implementation, and data analysis of this scholarly project.
Teamwork and Collaboration
Teamwork and collaboration were essential at various levels in the planning,
implementation, and the writing of this scholarly project. The scholarly project team included
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DNP faculty and SAU staff, contact individuals from the institutions that served as the setting,
and other individuals that served as mentors, consultants, and support persons. The SAU faculty
and staff and writing center provided guidance and support at various levels and stages of the
scholarly project to assure it met the program guidelines. Individuals from the sites where the
participants were recruited from offered insights that helped with the planning for recruiting and
data collection. The statistician provided feedback that was essential for the methods, results, and
discussion chapters. Experts on the topic served as mentors and content reviewers for the
development of one of the instruments. Additionally, the individuals who granted permission for
the PSQI and STOP questionnaire to be used in this study were an essential part of the team.
Nursing leaders and administrative assistants in the recruiting sites helped to facilitate recruiting
by helping to disseminate information about the study. Moreover, the night nurses that
volunteered to participate in the study were essential team players that made it possible for this
scholarly project come to fruition. Thus, a network of individuals at various levels was essential
for successful collaboration and teamwork and success of future DNP scholarly projects.
Professionalism
Professionalism encapsulates a variety of concepts embedded in other program outcomes,
several of which have guided the principal investigator’s nursing career including integrity,
accountability, lifelong learning, accountability, and excellency informed by Christian values.
This scholarly project provided a diversity of opportunities to strengthen these skills through
collaboration. The support of every individual and their willingness to share their expertise were
essential for the success of the scholarly project. Moreover, by addressing this scholarly project’s
clinical question nurses and employers are better equipped to advocate for the implementation of
health promotion strategies and a work environment that supports better health outcomes among
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nurses. Additionally, there was many opportunities for growth in the areas of communication
within and outside the scholarly project’s team. For instance, the principal investigator
experienced anxiety fueled by the anticipated peak of the COVID-19 pandemic and its potential
impact on the implementation of the scholarly project. This was reflected in one of the
communications between the investigator and the IRB. After discussing the issue with the
scholarly project assigned faculty, the principal investigator had the opportunity to show
accountability by addressing the concerns raised. This experience and others aforementioned in
previous section of this paper supported professional growth.
In conclusion, the DNP scholarly project provided me the opportunity of demonstrating
competency in each EOP SLO. Each outcome provided a valuable lens to address aspects of the
clinical question that may have missed. The final reflection about how these outcomes connect to
this scholarly project, highlights the value of assignments that help students to think about these
connections as they plan, implement, and complete the scholarly project.
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